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Letter to the Editor 

Potentials to alleviate coagulopathy and enhance microglial function of beta (β)- glucans, making 
them worth a clinical study for COVID-19’s neurological sequalae  
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Dear Editor, 

Widespread neurological and psychiatric sequalae of COVID-19 have 
been reported affecting all age groups [1] with presence of low-grade 
chronic inflammation and down-regulated ACE-2 levels making the in-
dividual more vulnerable for severe neurological effects of COVID-19 
[2] as there will be greater disruption of the blood-brain barrier and 
hyper inflammation. Systemic immune inflammation index (SII) 
including neutrophil, platelet and lymphocyte counts serve as potential 
biomarkers to find an individual’s risk of neurological effects of COVID- 
19 [2]. SARS-CoV2 has been shown to affect the immune pathways 
associated with the central nervous system (CNS) and the peripheral 
nervous system (PNS) leading to long-term neurological sequelae [3]. 
Intracranial hemorrhage, ischemic stroke, parkinsonism, dementia, 
anxiety disorders and psychotic disorders have been reported as 
sequalae of COVID-19 [4]. A recently published retrospective cohort 
study on the neurological and psychiatric sequalae of COVID-19 in 
236,379 patients [5] has shown that the incidence of ischemic stroke in 
about 10% of patients, majority with COVID-19 associated encepha-
lopathy which is alarming and necessitates steps to prevent or manage in 
those already affected. Werner et al. [6] have reported yet another 
neurological sequala, incidence of transient global amnesia during the 
COVID-19 hypothesizing the mechanism to be an encephalitic autoim-
mune pathology by the SARS CoV2 virus. Neurological manifestations of 
COVID-19 are thus postulated to be due to the binding of SARS-CoV-2 to 
ACE-2 activating intracellular pattern recognition receptors (PRRs) 
which sense the pathogen associated molecular patterns (PAMPs) 
setting off maladapted immune responses leading to inflammatory and 
immune activities disrupting the coagulation-embolism pathways in the 
CNS and PNS [7]. The different types of cells in the CNS and PNS 
including the glial cells, neurons, endothelial and arterial smooth muscle 
cells are all affected leading to the neurological manifestations of 
COVID-19 [8]. However, the effects of SARS-CoV2 on human astrocytes, 
especially the microglia being the key-players in neural inflammation 
[6] makes us specifically focus on microglia in the context of conditions 
that involve neural- inflammation such as stroke, Parkinson’s disease, 
Alzheimer’s etc. For recovery, optimal functioning of the neuroglia is 
essential for synaptic organization, neurotrophic support, phagocytosis 
of apoptotic cells, debris removal, myelin turnover, control of neuronal 

excitability besides brain protection and repair. Microglia during 
COVID-19 are postulated to be in a primed state due to a previous 
encounter of inflammatory stimuli, when challenged with SARS-CoV-2 
infection, in those with co-morbidities including psychological stress, 
gut dysbiosis, metabolic disorders, obesity and ageing lead to severe 
neurological sequalae [7]. Therefore, strategies towards beneficial 
reprogramming of microglia, apart from management of co-morbidities 
gain critical importance to prevent and manage COVID-19 associated 
neurological sequalae. Some of the vaccines themselves associated with 
possible coagulation risk apart from not widely available and lack of 
definitive therapies for COVID-19, divert our attention to supportive 
strategies such as biological response modifying beta glucans which are 
safe food supplements, yet with potentials for a long-term prophylaxis. 
Especially, an AFO-202 beta (β)- glucan possessing potentials as a vac-
cine adjuvant COVID-19, exerting beneficial influence on all arms of 
immunity, on blood glucose and lipid levels while modulating immune- 
dysfunction associated coagulopathy [9] is worth considering for clin-
ical trials. Beta (β)- glucan -mediated microglial activation elicits a 
unique immune response that doesn’t result in significant production of 
cytokines or chemokines via its major receptor, the Dectin-1 mediated 
signaling pathway [10]. Reports have documented that β-Glucans have 
the potential to prevent or treat excessive microglial activation during 
chronic inflammatory conditions [11] and their triggering of neuro-
inflammation has been shown to actually enable CNS axon regeneration 
[12]. Above all, β-Glucans have been shown to have neuroprotective 
effects after transient retinal ischemia and reperfusion [13] beside 
having been proven to exert antioxidant effects on the brain [14] in a 
diabetic neuropathy model. Their direct antiplatelet, antioxidative, 
anticoagulant and antithrombotic actions on the systemic hematological 
components support the beneficial effects to prevent COVID-19- 
associated coagulopathy [9]. These positive effects of β-Glucans along 
with capabilities to improve elements of cognition and brain function 
via the gut-brain axis in an obese mouse model [15] adds to their merit 
as a prophylactic agent in the fight against COVID-19 and its neuro-
logical sequalae. 
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M.È. Robert, M.È. Tremblay, Microglia fighting for neurological and mental health: 
on the central nervous system frontline of COVID-19 pandemic, Front. Cell. Neu-
rosci. 15 (2021), 647378. 

[8] T. Wijeratne, S. Gillard Crewther, C. Sales, L. Karimi, COVID-19 pathophysiology 
predicts that ischemic stroke occurrence is an expectation, not an exception-a 
systematic review, Front. Neurol. 11 (2021) 607221. 

[9] N. Ikewaki, M. Iwasaki, G. Kurosawa, K.S. Rao, J. Lakey-Beitia, S. Preethy, S. 
J. Abraham, β-Glucans: wide-spectrum immune-balancing food-supplement-based 
enteric (β-WIFE) vaccine adjuvant approach to COVID-19, Human Vaccin. 
Immunother. (2021) 1–6. Advance online publication, https://doi.org/10.1080/21 
645515.2021.1880210. 

[10] V.B. Shah, Y. Huang, R. Keshwara, T. Ozment-Skelton, D.L. Williams, L. Keshvara, 
Beta-glucan activates microglia without inducing cytokine production in Dectin-1- 
dependent manner, J. Immunol. (Baltimore, Md. : 1950) 180 (5) (2008) 
2777–2785. 

[11] V.B. Shah, D.L. Williams, L. Keshvara, beta-Glucan attenuates TLR2- and TLR4- 
mediated cytokine production by microglia, Neurosci. Lett. 458 (3) (2009) 
111–115. 

[12] K.T. Baldwin, K.S. Carbajal, B.M. Segal, R.J. Giger, Neuroinflammation triggered 
by β-glucan/dectin-1 signaling enables CNS axon regeneration, Proc. Natl. Acad. 
Sci. U. S. A. 112 (8) (2015) 2581–2586. 

[13] M. Nishino, Y. Kumita, Y. Uji, N. Isomo, H. Umekawa, β-1,3-Glucan attenuates 
neuronal cell death after transient retinal ischemia and reperfusion, Food Sci. 
Technol. Res. 19 (3) (2013) 485–489. 

[14] H. Alp, S. Varol, M.M. Celik, M. Altas, O. Evliyaoglu, O. Tokgoz, M.H. Tanrıverdi, 
E. Uzar, Protective effects of beta glucan and gliclazide on brain tissue and sciatic 
nerve of diabetic rats induced by streptozosin, Exp. Diabetes Res. 2012 (2012) 
230342. 

[15] H. Shi, Y. Yu, D. Lin, P. Zheng, P. Zhang, M. Hu, Q. Wang, W. Pan, X. Yang, T. Hu, 
Q. Li, R. Tang, F. Zhou, K. Zheng, X.F. Huang, β-Glucan attenuates cognitive 
impairment via the gut-brain axis in diet-induced obese mice, Microbiome 8 (1) 
(2020) 143. 

Kadalraja Raghavana, Ramesh Shankar Kandaswamyb, 
Nobunao Ikewakic,d, Masaru Iwasakie, Samuel J.K. Abrahame,f,g,* 

a Department of Paediatric Neurology, Sarvee Integra Private Limited, 
Chennai, India 

b Consultant Psychiatrist & Clinical Director, Lincolnshire Partnership NHS 
Foundation Trust, United Kingdom 

c Dept. of Medical Life Science, Kyushu University of Health and Welfare, 
Japan 

d Institute of Immunology, Junsei Educational Institute, Nobeoka, Miyazaki, 
Japan 

e Centre for Advancing Clinical Research (CACR), University of Yamanashi 
- School of Medicine, Chuo, Japan 

f Mary-Yoshio Translational Hexagon (MYTH), Nichi-In Centre for 
Regenerative Medicine (NCRM), Chennai, India 

g Antony- Xavier Interdisciplinary Scholastics (AXIS), GN Corporation Co. 
Ltd., Kofu, Japan 

* Corresponding author at: 3-8, Wakamatsu, Kofu, Yamanashi 400- 
0866, Japan. 

E-mail addresses: drkraghavan27@gmail.com (K. Raghavan), 
drsam@nichimail.jp, drspp@nichimail.jp (S.J.K. Abraham). 

Letter to the Editor                                                                                                                                                                                                                              

http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0005
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0005
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0005
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0010
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0010
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0010
https://doi.org/10.12659/MSM.928996
https://doi.org/10.12659/MSM.928996
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0020
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0020
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0020
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0020
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0025
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0025
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0025
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0025
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0030
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0030
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0035
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0035
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0035
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0035
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0040
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0040
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0040
https://doi.org/10.1080/21645515.2021.1880210
https://doi.org/10.1080/21645515.2021.1880210
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0050
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0050
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0050
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0050
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0055
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0055
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0055
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0060
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0060
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0060
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0065
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0065
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0065
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0070
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0070
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0070
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0070
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0075
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0075
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0075
http://refhub.elsevier.com/S0022-510X(21)00248-3/rf0075
mailto:drkraghavan27@gmail.com
mailto:drsam@nichimail.jp
mailto:drspp@nichimail.jp

	Potentials to alleviate coagulopathy and enhance microglial function of beta (β)- glucans, making them worth a clinical stu ...
	Ethics approval and consent to participate
	Consent for publication
	Availability of data and materials
	Funding
	Authors’ contributions
	Declaration of Competing Interest
	Acknowledgements
	References


