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Ex vivo storage imposes an important stress to red blood 
cells that leads to early evidences of aging. The 
simultaneous presence of leukocytes in the transfusion bag 
contributes to the development of the storage lesions 
through the production of inflammatory mediators including 
cytokines and oxygen and nitrogen derived oxidants. 
Meanwhile, leukoreduction has proven to delay this 
deleterious process. Blood from voluntary donors was 
collected and fractionated into two samples, leuko-reduced 
and non-leuko-reduced. Different parameters of aging and 
stress were analyzed each week until the end of storage at 
42 days. The integrity of the red blood cells membrane was 
investigated by measuring the presence of hemoglobin in the 
extracellular milieu. The hemoglobin concentration increased 
more than 30 times in the supernatant after 42 days of 
storage, while at that time in the leuko-reduced sample the 
concentration was almost 50% less. The membrane 
permeability to water, showed an increase higher than 50% 
after two weeks of storage, independently of the presence of 
leukocytes in the transfusion bag. The permeability through 
the lipid fraction, measured in the presence of an aquaporin 
inhibitor (Hg2+) was the most affected, increasing more than 
4 times during storage. Leuko-reduction was also ineffective 
to protect the barrier function of the membrane. The 
presence of interleukin-1β (IL-1β) in the extracellular milieu 
increased in the cell supernatant with the storage time, 
pointing to an inflammatory environment in the transfusion 
bag. Strikingly, the cytokine increase was independent of the 
use of the leukoreduction filter. Although our data showed a 
decreased hemolysis in the leuko-reduced samples, the lack 
of effect in other parameters reinforces the need of further 
analysis into the mechanisms of protection by the use of the 
leuko-reduction filters. 
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Introduction: Our B6 mouse model of diet-induced obesity 
showed adipose tissue macrophages (ATM) forming typical 
crown-like structures in the adipose tissue (AT). These ATM 
from obese mice express 15-times more myeloperoxidase 
(MPO) mRNA than those from control mice. MPO protein, 
but not mRNA, was also found inside adipocytes in the 
obese AT. Treatment with the nitrone spin trap 5,5-dimethyl-
1-pyrroline N-oxide (DMPO) improved insulin sensitivity in 
obese mice. Objective: Based on these findings, we 
hypothesized that HOCl produced by MPO inside adipocytes 
interferes with insulin signaling in the AT. Methods: This may 
be caused by HOCl-induced radicalization and oxidation of 
specific proteins involved in insulin-triggered signaling. To 
test this hypothesis, we differentiated human adipocytes and 
loaded them with human MPO. Results: Treatment of MPO-
loaded adipocytes with H2O2 caused intracellular production 
of HOCl, radicalization of proteins, reduction of insulin-
triggered GLUT-4 translocation to the membrane, and 
reduced glucose uptake. Indeed, DMPO-based immuno-spin 
trapping and MS-tandem showed the radicalization of 
specific components of the insulin-triggered signaling 
(i.e., IRS-1/2, SOCS3 and GLUT-4). These effects were 
prevented by resveratrol that scavenged intracellularly 
produced HOCl thus preventing loss of insulin sensitivity. 
DMPO also prevented HOCl-induced loss of insulin 
sensitivity in adipocytes by trapping radicalized protein. 
Conclusion: Scavenging HOCl produced inside adipocytes 
with resveratrol or preventing protein oxidation with spin 
traps can protect insulin signaling in adipocytes. Supported 
by: PICT-2018-3435, PIP-916, PROICO-100218/023418 and 
PUE-013. 
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A B S T R A C T   

There is a marked variation in mortality risk associated with COVID-19 infection in the general population. Low socioeconomic status and other social determinants 
have been discussed as possible causes for the higher burden in African American communities compared with white communities. Beyond the social determinants, 
the biochemical mechanism that predisposes individual subjects or communities to the development of excess and serious complications associated with COVID-19 
infection is not clear. Virus infection triggers massive ROS production and oxidative damage. Glutathione (GSH) is essential and protects the body from the harmful 
effects of oxidative damage from excess reactive oxygen radicals. GSH is also required to maintain the VD-metabolism genes and circulating levels of 25-hydroxy-
vitamin D (25(OH)VD). Glucose-6-phosphate dehydrogenase (G6PD) is necessary to prevent the exhaustion and depletion of cellular GSH. X-linked genetic G6PD 
deficiency is common in the AA population and predominantly in males. Acquired deficiency of G6PD has been widely reported in subjects with conditions of obesity 
and diabetes. This suggests that individuals with G6PD deficiency are vulnerable to excess oxidative stress and at a higher risk for inadequacy or deficiency of 25(OH) 
VD, leaving the body unable to protect its ‘oxidative immune-metabolic’ physiological functions from the insults of COVID-19. An association between subclinical 
interstitial lung disease with 25(OH)VD deficiencies and GSH deficiencies has been previously reported. We hypothesize that the overproduction of ROS and excess 
oxidative damage is responsible for the impaired immunity, secretion of the cytokine storm, and onset of pulmonary dysfunction in response to the COVID-19 
infection. The co-optimization of impaired glutathione redox status and excess 25(OH)VD deficiencies has the potential to reduce oxidative stress, boost immu-
nity, and reduce the adverse clinical effects of COVID-19 infection in the AA population.   

1. Introduction 

Clinical symptoms in people with SARS-CoV-2 viral infection 
(COVID-19) infection include cough, shortness of breath, and difficulty 
breathing. These symptoms are reported to range from mild to severe. 
While symptoms may appear 2–14 days after exposure to the virus, some 
people infected with COVID-19 do not display any symptoms—the 
clinical symptoms and mortality associated with COVID-19 show racial 
and ethnic disparities. The rates of hospitalization and severity associ-
ated with COVID-19 are highest in the AA males [1,2]. Previous reports 
suggest that AA are more likely to be exposed to COVID-19 due to social 
determinants, such as low socioeconomic status, employment in jobs 

considered essential during the pandemic, and a greater reliance on 
public transportation, all of which lead to greater potential exposure. In 
addition, a disproportionately higher percentage of AA has underlying 
health conditions, such as diabetes and hypertension. The incidence and 
severity of infection associated with COVID-19 and G6PD deficiency are 
higher in males, and both are higher in AA. 

The reasons why AA have died from the disease at almost three times 
the rate of whites and have a disproportionately higher rate of severe 
complications as a result of the coronavirus pandemic is not understood. 
This paper reviews the literature and discusses the mechanistic 
evidence-based hypothesis for an interdependent link between G6PD 
and 25(OH)VD deficiencies with the COVID-19 associated higher risk in 
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