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Introduction

Circulatory shock and burns are significant and sustained states of
hypoperfusion and lead to decreases in circulating blood volume
combined with decreased tissue and organ oxygenation. This
hypoperfusion state often causes sepsis resulting in a state of
“multiple organ failure” [1-3]. Due to severe body burns, battle
field casualties are most susceptible to the latter resulting in
numerous loss of lives.
Septic shock is often treated with catecholamines, inotropic
agents, vasopressin, and corticosteroids to maintain arterial blood
pressure, venous return, cardiac output, and distribution of blood
to key peripheral tissues (i.e., brain, heart, lungs, and kidneys).
Despite the use of these drugs, this often results in decreased
cardiac output, intensified peripheral ischemia, and multiple organ
failure, particularly of the heart, kidneys, lungs, and liver, followed
by death. With the increased number of hospital-borne infections
caused by “superbugs” and coronaviruses, increased numbers of
septic shock patients are becoming more and more prevalent.
Another major concern are the large numbers of subjects, who are
infected with multiple, very contagious diseases crossing Western
country borders, illegally, and not being subjected to proper
medical evaluation [ for recent reviews, see [4-6]. Many of these
subjects have been found to harbor deadly communicable diseases
that have, until recently, been eliminated in Western countries,
such as drug-resistant tuberculosis, measles, bubonic plague,
dengue fever, leprosy, cholera, and smallpox, among others [4-6].
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Not only do such communicable diseases pose high risks for
contracting corona viruses, but increase risk for cardiovascular
diseases [7].
A major concern in the septic shock and coronaviral patients are
the rapid pathological changes that take place in the postcapillary
venules, tiny microscopic blood vessels usually only 20-40 um
wide [8, 9]. Blood pools n these microscopic vessels, particularly
in the lungs, due to loss of vasomotor tone, increased adherence of
leukocytes, monocytes, and macrophages to the inner endothelial
cells of the venules followed by release of numerous cytokines
and chemokines, often leading to tears in the endothelial cell walls
and elevated body temperature. These events give rise to what is
termed a “cytokine storm”, resulting in rapid morbidity and
mortality. Unless these inflammatory reactions can be curtailed
very rapidly, the patient will not survive. Knowing these events,
first- hand, in animals and patients, we have been working for
more than 50 years on potential new countermeasures [10-56].
Severe burns with major skin denudation poses extraordinary
problems for both the patient and the ER physician [57, 58]. For
many years, a search has gone-on for drugs/substances that could
accelerate wound healing in burn victims.

Roles of Estrogenic Hormones in Resistance of Women
vs. Men in Resistance to Disease and Circulatory Control
Mechanisms
A major problem in these studies, is that, it is well-known that
female mammals, including women, are more resistant to loss of
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blood volume, trauma, endotoxins, and diseases in general [59,
60]. Why this is so, is not known for sure, but is thought to be
attributed to the presence of estrogenic hormones, as when
menopause is reached, there appears to be little difference in
resistance of men vs. women of similar ages . Approximately, 45
years ago, using male and female rats (young and old), we reported
that resistance to circulatory stress reactions was associated with a
heightened elevation of the phagocytic prowess of macrophages in
the liver and spleen; young, but mature female animals showed
much greater abilities to phagocytize foreign particulate matter
than males of similar age [33-35]. Administration of estrogenic
hormones to old female or male animals resulted in the stimulation
of phagocytic indices in liver and splenic macrophages. The
presence of estrogenic hormones in female mammals and women
clearly control regulation of transcapillary blood flows, distribution
and vasomotor tone [33, 35, 46, 51, 53, 61-65]. Recently, we have
found that this estrogenic stimulation (endogenously or
exogenously) appeared to be associated with the serum levels of
ionized magnesium and a new stress protein, HDFx [unpublished
findings [66, 67].

Discovery and Attributes of HDFx, an Endogenous Stress
Protein

Approximately 140 years ago, Elie Metchnikoff, the father of
immunology, using injury of starfish, hypothesized that the body
under stressful and injurious circumstances would produce
powerful immunological stimulants which could act on different
parts of the immune system and serve to protect the host against
major, dangerous insults , inflammatory conditions , wounding,
and diverse diseases [68]. Metchnikoff’s early studies pointed to
the potential importance of macrophages and phagocytic
leukocytes in natural innate) resistance against pathogenic
microorganisms. For more than 65 years, studies initiated by
Zweifach and co-workers, have shown , through a great deal of
work, a strong support for the idea that there is a physiological
relationship between the microcirculation, macrophages, phagocytic
leukocytes, alveolar macrophages, splenic macrophages, natural
killer (NK) cells, and “pit” cells in the liver to host defense [ 1, 2,
10, 48, 52-54, 69-71].
Using Metchnikoff’s hypothesis, we posited all bodily insults,
including endotoxins, gram-positive bacteria, funguses, parasites,
hemorrhage, trauma, burns, etc. should produce protective factors
(i.e., host defense molecules) in all surviving animals, including
humans. Indeed, as predicted, we found one such powerful
immune-stimulant we termed HDFx [72, 73]. This novel stress
protein, HDFx, protects/ameliorates (to different degrees), so far,
against experimental sub-lethal hemorrhage, trauma, diverse
endotoxins, fungal micro-organisms (Candida; Aspergillosis),
combined injuries (e.g., hemorrhage plus trauma; burns plus
trauma), centripetal forces, experimental deep vein thromboses,
endotoxin-induced fevers, NASH, and experimental pulmonary
hypertension, among others [unpublished findings, 72-82].
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A unique ability of HDFx is that it accelerates wound healing and
inhibits/ameliorates the release of certain dangerous cytokines
reducing the degrees of “cytokine storms” [83].

HDFx Ameliorates “Cytokine Storms”, Depression in
Cardiac Hemodynamics, and Coagulopathies: Sexual
Differences

Recently, we have reported that HDFx can attenuate thrombus
formations and “deep vein thromboses” in experimental animals,
and reduce endotoxin-induced fevers, reduce diverse cytokine
releases, as well as modulate depression in cardiac hemodynamics
induced by diverse endotoxins [80, 81]. All of these beneficial
results of HDFx suggested that there was a substantial influence/
interaction with sex hormones, as the female animals demonstrated
greater beneficial responses, with HDFx pretreatment, when
compared to male animals of the same age [84].
Using LD50 and LD80 rodent models of trauma and scalding, and
removing circulating and peritoneal macrophages and monocytes,
with specific assays, we have found animals pretreated with HDFx
exhibited less DNA oxidation, 6-8x increases in DNA methylation
and post-translational histone alterations in the extirpated
macrophages/monocytes taken from the survivors (e.g., 14-21
days with trauma survivors; 48-72 hr after burn survivors) [85,
86]. The significantly greater effects of HDFx were noted in the
aged-matched female rodent animals (i.e., Chi-square analysis,
P<0.01) [86].
Using these similar rodent models, with the diverse macrophages
and monocytes, harvested from the HDFx-treated survivors, we
found reduced DNA oxidation, and that telomerase activities were
down-regulated from 15-25% in the surviving cells [86]. Female
animals (age-matched) demonstrated greater beneficial responses
[86]. We, thus, believe these preliminary studies, when combined
with our recent publications, provide presumptive evidence that
epigenesis can be modulated by HDFx.

HDFx: Macrophages, Monocytes, and Epigenesis

During the past decade, epigenesis has emerged in these cell types
demonstrating DNA methylation, alterations in histones,
posttranslational histone processing, and telomere alterations [for
recent review see 87]. In view of our evolving research, the
potential importance of HDFx has emerged in relation to host
resistance. We, thus, hypothesized that these immune cell types
should demonstrate upregulation of DNA methylation, histone
alterations, less DNA oxidation, translational/phenotype changes
in macrophages, monocytes and natural killer (NK) cells taken
from animals which survive diverse forms of sepsis and circulatory
shock which would be related to the amounts of HDFx generated
by the circulatory stresses [85, 86]. Due to differences in
susceptibilities of female vs. male mammals, and our previous
studies, on the reticuloendothelial system and microcirculatory
control mechanisms, we predicted that when subjected to sublethal stresses, the female animals, including women, would
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produce higher contents of HDFx in macrophages/monocytes
extracted from the survivors than the comparable cells from males/
men. So far, our studies bear this idea out, at least in animals [see
above references].
We believe that our experimental epigenetic studies, with HDFx,
underlie some of the cogent reasons for why HDFx results in
increased survival and increased resistance to sublethal stresses,
including coronaviruses, some contagious diseases, and mostlikely has played a major role as to why convalescent plasma,
from survivors infected with COVID-19, given to victims with
COVID-19 has induced survival, not only antibodies.

Conclusions and Future Thoughts

A very surprising number of hospitalized patients with noninfectious, and infections, induced by bacteria, viruses, and fungal
micro-organisms, become infected with “superbugs” where no
antibiotic/antibiotics can effectively improve hope for survival.
Our group has discovered an endogenously- found host-defense
factor, HDFx, in all mammals, so far investigated, including subhuman primates, which protects/ameliorates against sub-lethal
hemorrhage, intestinal ischemic shock, traumatic injuries,
endotoxins, several gram-negative bacteria and funguses, combined
injuries, centripetal forces, and burns. We have identified the major
sources of HDFx, namely macrophages and NK cells. HDFx
seems to alter macrophage and monocyte phenotypes indicated by
exhibition of DNA methylation, histone deacetylation, histone
methylation, telomerase-downregulation, and significant increases
in cell sizes [85]. Since young, mature female animals seem to
possess larger quantities of HDFx in their macrophages and
monocytes than male animals of similar ages, we believe this may
help to explain why women up until menopause show greater
resistance to atherogenesis and cardiovascular diseases than men
of similar age, but demonstrate no significant difference after
menopause. It is our belief that the epigenetic alterations produced
by HDFx are major factors in normal body defense and natural
resistance to deadly viral diseases such as influenza and
coronaviruses like COVID-19, SARS, and MERS.

Acknowledgements

Over the years, our HDFx research has been supported, in part, by
research grants from The National Heart, Lung and Blood Institute,
The Institute on Drug Abuse, and unrestricted grants-in-aid from
several pharmaceutical companies. Early-on, much of our initial
studies were carried out at The New York University School of
Medicine and The Albert Einstein College of Medicine where Dr.
Altura was Assistant to Professor of Anesthesiology and Associate
Director of Research. Dr. Altura also carried out some of the initial
studies in laboratories in The New York City Medical Examiner’s
where he was also an Associate. Some of our research efforts have
also been supported by a research grant from The Bio-Defense
Laboratories at The U.S. Naval Hospital, Silver Springs, MD.
J Clin Exp Immunol, 2020

References

1. Majno G, Joris I (2004) Cells, Tissues, and Disease: Principles
of General Pathology, 2nd ed. Oxford Univ Press, New York.
2. Kumar V, Abbas AK, Aster JC (2015) Robbins and Cotran
Pathologic Basis of Disease. Elsevier Sanders, Philadelphia.
3. Cannon JW (2018) Hemorrhagic shock. New Engl J Med 378:
371-379.
4. Adams DA, Thomas KR, Jajosky RA, et al (2017) Summary
of notifiable infectious diseases and conditions -United States
2015. MMWR Morb Mort Wkly Rep 64: 1-143.
5. Altura BM (2018) Potential role of a recently-discovered
biologic. HDFx, in prevention and treatment of deadly
communicable diseases brought to Western societies: A wakeup call. Timely Top Clin Vaccines Res 2: 6-10.
6. Altura BM (2018) Deadly communicable diseases and
“superbugs” brought to Western societies could exacerbate
cardiovascular diseases worldwide and why a newly-discovered
biologic may ameliorate these challenges: A lurking real danger
and solution. EC Pharmacol & Toxicol 6: 324-328.
7. Altura BM, Lefer AM, Schumer W (1983) Handbook of
Shock and Trauma, vol 1. Raven Press, New York.
8. Wiersinga WJ, Rhodes A, Cheng AC, Peacock SJ, Prescott
HC (2020) Pathophysiology, transmission, diagnosis, and
treatment of coronavirus disease 2019 (COVID-19) JAMA :
doi:10.1001/jama.2020.12839.
9. Hershey SG, Altura BM (1966) Effect of pretreatment with
aggregate albumin on the reticuloendothelial system and after
experimental shock. Proc Soc Exp Biol Med 122: 1195-1199.
10. Altura BM, Hershey SG, Hyman C (1966) Influence of
choline on the reticuloendothelial system and on survival after
experimental shock. L Reticuloend Soc 3: 57-84.
11. Altura BM, Thaw C, Hershey SG (1966) Role of bacterial
endotoxins in intestinal ischemic (SMA) shock. Experientia
22: 786-788.
12. Altura BM, Hershey SG, Ali M, Thaw C (1966) Influence of
tetracycline on phagocytosis, infection and resistance to
experimental shock: Relationship to microcirculation. J
Reticuloend Soc 3: 447-457.
13. Altura BM, Hershey SG (1967) Use of reticuloendothelial
phagocytic function as an index in shock therapy. Bull NY
Acad Med 43: 259-266.
14. Altura BM, Hershey SG (1968) RES phagocytic function in
trauma and after adaptation to experimental shock. Am J
Physiol 215: 1414-1419.
15. Altura BM, Hershey SG (1968) Influence of vasopressor drugs
on reticuloendothelial phagocytic function in experimental
shock. In: Intermedes Proceedings 1968: Combined Injuries and
Shock, Almqvist and Wiksell, Stockholm 1968: 185-193.

www.opastonline.com

Volume 5 | Issue 5 | 201

16. Hershey SG, Altura BM (1968) Influence of RES stimulating
materials compatible for man phagocytosis after experimental
shock. In: Intermedes Proceedings 1968: Combined Injuries
and Shock. Almqvist and Wiksell, Stockholm 1968: 195-203.
17. Altura BM, Hershey SG (1968) Patterns of RES phagocytic
function in trauma and adaptation to shock. In: Intermedes
Proceedings 1968: Combined Injuries and Shock. Almqvist
and Wiksell, Stockholm 1968: s205-213.
18. Hershey SG, Altura BM (1969) Function of the
reticuloendothelial system in experimental shock and
combined injury. Anesthesiology 30: 138-143.
19. Hershey SG, Altura BM (1969) The effects of vasoactive
drugs on reticuloendothelial function in experimental shock
and combined injury. Anesthesiology 30: 144-149.
20. Altura BM, Hershey SG (1970) Effects of glycerol trioleate
on the reticuloendothelial system and after experimental
shock. J Pharmacol Exp Ther 175: 555-564.
21. Altura BM, Hershey SG (1971) Acute intestinal ischemia
shock and reticuloendothelial system function. J Reticuloend
Soc 10: 361-371.
22. Altura BM, Hershey SG (1972) Sequential changes in
reticuloendothelial system function after acute hemorrhage.
Proc Soc Exp Biol Med 139: 935-939.
23. Altura BM, Hershey SG (1973) Reticuloendothelial function
in experimental injury and tolerance to shock. In: Advances in
Experimental Medicine and Biology, Neuro-Humoral and
Metabolic Aspects of Injury, Kovach AGB, ed. Plenum Press,
New York 33: 545-569.
24. Altura BM, Hershey SG (1974) Endotoxemia in the rat: Role
of blood coagulation and leukocytes in progression of the
syndrome. Circulatory Shock 1: 113-122.
25. Altura BM, Altura BT (1974) Peripheral vascular actions of
glucocorticoids and their relationship to protection in
circulatory shock. J Pharmacol Exp Ther 190: 300-315.
26. Halevy S, Altura BM (1974) Genetic factors influencing
resistance to trauma. Circulatory Shock 1: 287-293.
27. Altura BM (1974) Hemorrhagic shock and reticuloendothelial
system phagocytic function in pathogen-free animals.
Circulatory Shock 1: 295-300.

30. Altura BM (1975) DPAVP: A vasopressin analog with
selective microvascular and RES actions for the treatment of
circulatory shock in rats. Eur J Pharmacol 37: 155-168.
31. Altura BM (1976) Microcirculatory approach to the treatment
of circulatory shock using a new analog of vasopressin,
[2-phenylalanine, 8-ornithine]-vasopressin. J Pharmacol Exp
Ther 198: 187-196.
32. Altura BM (1976) Sex and estrogens in protection against
circulatory stress reactions. Am J Physiol 231: 842-847.
33. Halevy S, Altura BM (1976) Indomethacin protection in
traumatic shock. Circulatory Shock 3: 292-302.
34. Altura BM (1976) Importance of sex and estrogens in
amelioration of lethal circulatory stress reactions: Relationship
to microcirculatory and reticuloendothelial function. In: Advances in
Experimental Medicine and Biology, Atherosclerosis Drug
Discovery, Day FE, ed. Plenum Press, New York 64: 289-312.
35. Halevy S, Altura BM (1977) H1 and H2- receptor antagonists
and protection against traumatic shock. Proc Soc Exp Biol
Med 154: 453-456.
36. Altura BM (1978) Role of spleen in choline stimulation of
reticuloendothelial system and resistance to hemorrhage. Proc
Soc Exp Biol Med 158: 77-80.
37. Altura BM, Halevy S (1978) Beneficial and detrimental
actions of H1 and H2- histamine receptor antagonists in
circulatory shock. Proc Nat Acad Sci USA 75: 2041-2044.
38. Altura BM, Halevy S (1978) Circulatory shock: histamine and
antihistamines: Therapeutic aspects. In: Handbook of
Experimental Pharmacology, vol 18, Rocha e Silva M, ed.
Springer-Verlag, Heidelberg 1978: 575-602.
39. Altura BM (1979) Reticuloendothelial system (RES)
phagocytic depression in shock is ameliorated by H1- receptor
antihistamines. Eur J Pharmacol 59: 156-157.
40. Altura BM, Gebrewold A (1980) Prophylactic administration
of antibiotics compromises reticuloendothelial system
function and exacerbates shock mortality in rats. Br J
Pharmacol 68: 19-21.
41. Halevy S, Spector S, Altura BM (1980) Serum serotonin
levels determined by radioimmunoassay in normal male and
female rats and after intestinal ischemia shock. Biochem Med
23: 236-238.

28. Altura BM, Altura BT, Hershey SG (1974) Pharmacodynamic
actions of corticosteroids on the microcirculation and vascular
smooth muscle. In: Steroids and Shock, Glenn TM, ed.
University Park Press, Baltimore 1974: 67-88.

42. Altura BM (1980) Reticuloendothelial and neuro-endocrine
stimulation in shock therapy. Adv in Shock Research 3: 3-25.

29. Altura BM (1975) Glucocorticoid-induced protection in
circulatory shock: Role of reticuloendothelial system function.
Proc Soc Exp Biol Med 150: 202-206.

44. Altura BM (1980) Recent progress in patho-physiology of
shock: Reticuloendothelial and neuro-endocrine stimulation. J
Clin Anesth 4: 745-758.

J Clin Exp Immunol, 2020

43. Altura BM (1980) Effects of steroids on circulatory shock and
mechanisms of action. Jap J Anesth 29: 305-315.

www.opastonline.com

Volume 5 | Issue 5 | 202

45. Altura BM (1980) Reticulo-endothelial cells and host defense.
Adv in Microcirculation 11: 77-113.
46. Altura BM, Saba TM (1981) Pathophysiology of The
Reticuloendothelial System. Raven Press, New York.
47. Altura BM (1982) Reticuloendothelial system function and
histamine release in shock and trauma. Klin Wschr 60: 882-890.

60. Altura BM (1971) Chemical and humoral regulation of blood
flow through the precapillary sphincter. Microvasc Res 3:
361-384.
61. Altura BM (1975) Sex and estrogens and responsiveness of
terminal arterioles to neurohypophyseal hormones and
catecholamines. J Pharmacol Exp Ther 193: 405-412.

48. Mestel L, Altura BM (1982) Influence of Krebs-cycle
intermediates on survival after traumatic shock.
Microcirculation 2: 183-193.

62. Altura BM, Altura BT (1977) Influence of sex hormones, oral
contraceptives and pregnancy on vascular muscle and
reactivity. In : Factors Influencing Vascular Reactivity, Carrier,
O Jr, Shibata S, eds. Igaku-Shoin ltd, Tokyo 1977: 221-254.

49. Halevy S, Altura BT, Altura BM (1982) Pathophysiological
basis for the use of steroids in the treatment of shock and
trauma. Klin Wschr 60: 1021-1030.

63. Altura BM (1978) Pharmacology of venular smooth muscle:
New insights. Microvasc Res 16: 91-117.

50. Altura BM, Altura BT (1982) Factors affecting responsiveness
of blood vessels to prostaglandins and other chemical
mediators of injury and shock. In: Role of Chemical Mediators
in the Pathophysiology of Acute Illness and Injury, McConn
R, ed. Raven Press, New York 1982: 45-63.
51. Altura BM (1985) Role of reticuloendothelial and endothelial
cells in response to shock and trauma. In: The Pathophysiology
of Combined Injuries and Trauma, Conklin JT, ed. University
Park Press, Baltimore 1985: 61-78.
52. Altura BM (1985) Microcirculatory regulation and
dysfunction: relation to RES function and tolerance to shock
and trauma. In: The Reticuloendothelial System, vol 7B,
Reichard Sm, Filkins JP, eds. Plenum Press, New York1985:
355-395.
53. Altura BM (1986) Endothelial and reticuloendothelial cell
function in injury and low-flow states. In: The Scientific Basis
for The Care of the Critically Ill. University of Manchester
Press, The UK 1986: 259-274.
54. Altura BM, Gebrewold A, Carella A, Altura BT (2017)
Synthetic vasopressin and oxytocin analogs and their potential
use in hemorrhagic, traumatic and septic shock. Int J Surgery
and Res 4: 1-3.

64. Altura BM (1981) Pharmacology of venules: Some current
concepts and clinical potential. J Cardiovasc Pharmacol 3:
1413-1428.
65. Muneyyrici-Delale O, Nacharaju VL, Altura BM, Altura BT
(1998) Sex steroid hormones modulate serum ionized
magnesium and calcium levels throughout the menstrual cycle
in women. Fertil Steril 69: 958-962.
66. Muneyyrici-Delale O, Nacharaju VL, Dalloul M, Altura BM,
Altura BT (1999) Serum ionized magnesium and calcium
after menopause: inverse relation of estrogen with ionized
magnesium. Fertil Steril 71: 869-872.
67. Metchnikoff E (1881) Investigation of intracellular digestion
in invertebrates. Arb Zool Inst Wien 5: 141-168.
68. Zweifach BW, Benacerraf B, Thomas L (1957) The
relationship between the vascular manifestations of shock
produced by endotoxin, trauma and hemorrhage. J Exp Med
106: 403-414.
69. Zweifach BW (1960) The contribution of the reticuloendothelial
system to the development of tolerance to experimental shock.
Ann NY Acad Sci 88: 203-212.
70. Murphy K, Weaver C (2018) Janeway’s Immunology. Garland
Press, New York.

55. Altura BM, Gebrewod A, Carella A, Altura BT (2018) Why
synthetic vasopressin and oxytocin analogs should be
considered in the treatment of cardiogenic shock. A personal
perspective. Clinics in Surg 1: 1943.

71. Altura BM, Gebrewold A, Carella A (2009) A novel biologic
immunomodulator, HDFx, protects against lethal hemorrhage,
endotoxins, and traumatic injury: potential relevance to
emerging diseases. Int J Clin Exp Med 2: 266-279.

56. Conklin JT (1985) The Pathophysiology of Combined
Imjuries and Trauma. University Park Press.

72. Altura BM, Gebrewold A, Carella A (2011) HDFx: a novel
biologic immunomodulaior is therapeutically-effective in
hemorrhage and intestinal ischemia shock: importance of
microcirculatory-immunological interactions for the
warfighter and disaster victims. Int J Clin Exp Med 4: 331340.

57. Kumar V, Abbas AK, Aster JC (2018) Robbins Basic
Pathology, 10th ed. Elseveir Saunders, Philadelphia
58. Offner PJ, Moore EE, Biffl WL (1999) Male gender is a risk
factor for major infections after surgery. Arch Surg 134: 935-940.
59. Vazquez-martinez, ER, Garcia-Gomez E, Camacho-Arroyo I,
Gonzalez-Pedrajo B (2018) Sexual dimorphism in bacterial
infections. Biol of Sex Diff 9.
J Clin Exp Immunol, 2020

73. Altura BM, Gebrewold A, Carella A, Altura BT (2017) HDFx:
A novel immunomodulator and potential fighter against
cytokine storms in inflammatory and septic conditions in dogs
and farm animals. Int J Vet Health Sci & Res 5: 1-3.

www.opastonline.com

Volume 5 | Issue 5 | 203

74. Altura BM, Gebrewold A, Carella A, Altura BT (2016) HDFx:
A potential new treatment and prophylactic against nonalcoholic
steatohepatitis (NASH) and subsequent hepatocarcinomas: Is
hypomagnesemia a complication of the disease? J Alcoholism
Drug Depend 4: 47-58.
75. Altura BM, Altura BT (2017) Use of HDFx, a novel
immunomodulator to stop the germs from winning in hospitals
and on the battlefields: The dangers of antibiotic resistance.
Int J Vaccines and Res 4: 1-2.
76. Altura BM, Gebrewold A, Carella A (2016) HDFx: A recently
discovered biologic and its possible use in prevention and
treatment of hemorrhagic fever viruses and antibiotic-resistant
superbugs. J Hematol Thrombosis Dis 4(4): DOI.10.4172/73298790.1000252.
77. Altura BM, Altura BT (2017) HDFx: A novel immunomodulator
and potential fighter against cytokine storms in viral flu
infections. SciFed J Flu Sci 1: 1-4.
78. Altura BM, Gebrewold A, Carella A, Shah NC, Marcus JC, et
al (2018) Combined therapy with HDFx and magnesium
ameliorates greatly monocrotaline-induced experimental
pulmonary hypertension: Relevance to treatment of pulmonary
hypertension in humans and newborns. J Cardiol & Clin Res
6: 11-27.
79. Altura BM, Gootman PM, Gebrewold A, Mestel LS, Carella
A (2020) HDFx: A stress-induced biologic that inhibits and
reverses endotoxin-induced fevers and depression in cardiac
hemodynamics in rabbits, guinea-pigs and rats: Potential
relevance to coronal fevers and role of NF-kB. J Clin and Exp
Cardiol 11: e654.

81. Halevy S, Gebrewold A, Carella A, Altura BM (2020) HDFx:
A biologic ameliorates deep vein thrombosis in two rodent
models: In- vivo microcirculatory studies and relation to
human DVT. Ann Vasc Med & Res 7: 1112.
82. Altura BM, Carella A, Gebrewold A (2012) HDFx: A novel
biologic immunomodulator accelerates wound healing and is
suggestive of unique regenerative powers: potential
implications for the warfighter and disaster victims. Int J Clin
Exp Med 5: 285-295.
83. Altura BM, Gebrewold A, Carella A (2020) Influence of
HDFx, sex hormones and estrogen on endotoxin-induced
fever, cardiac depression and coagulability of blood in male
and female rats.
84. Altura BM, Mestel LS, Carella A, Gebrewold A (2020) HDFx
and methylated DNA, with histones upregulated in
macrophages/monocytes derived from animal survivors
subjected to traumatic, endotoxin, and hemorrhagic shock:
importance of epigenesis and potential reasons for resistance
to bacterial, fungal and viral infections. J Clin & Exp Immunol
5: 196-198.
85. Altura BM, Gebrewold A, Mestel LS, Carella (2020) Isolation
and characterization of epigenetic proteins in macrophages
and monocytes removed from surviving animals subjected to
traumatic and thermal injury: Influence of HDFx and sex
hormones.
86. Davis FM, Gallagher KA (2019) Epigenetic mechanisms in
monocytes/macrophages regulate inflammation in cardiometabolic
and vascular diseases. Arterioscler Thromb Vasc Biol 39: 623634.

80. Altura BM, Gebrewold A, Carella A (2020) Why a stress
protein, HDFx, may be useful as an ameliorative in the
treatment of “cytokine storms”, depression in cardiac
hemodynamics and coagulopathies in coronavirus diseases
such as COVID-18, SARS and MERS. EC Emerg Med and
Crit Care 4: 92-97.

Copyright: ©2020 B.M. Altura, et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.
J Clin Exp Immunol, 2020

www.opastonline.com

Volume 5 | Issue 5 | 204

