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Introduction

Various, new viral diseases have been emerging on our planet for more than 100 years. Three of these, termed coronal viral diseases 
started to emerge in 2003 with SARS, followed a few years later by MERS and most recently by COVID-19 from Wuhan, China. Although 
the former two are known to have emerged in bats, the host for COVID-19 has yet to be identified, although it is thought also to have arisen 
from bats. This will be very difficult to track-down as there are more than 1,400 species of bats.

Discovery of HDFx and its protective properties including regenerative attributes

In 1957, Zweifach and Thomas reported that rats adapted to endotoxin shock became cross-tolerant to hemorrhagic and traumatic shock 
[1]. 

Working with anesthetized mice, rats and guinea-pigs more than 50 years ago, our laboratories showed that treatment of these diverse 
rodents with various colloids, lipids and peptides made these animals tolerant to sublethal hemorrhage, sublethal bowel ischemic shock, 
sublethal whole body trauma, sublethal centripetal forces, and endotoxins [2-24]. In many cases, using these diverse reticuloendothelial 
cell (REC) stimulants, we found that the plasma taken from the surviving animals often made naïve rodent animals cross-tolerant to these 
sublethal forms of systemic stresses [4,12,16-18,23,24]. Further, extensive investigations, on thousands of animals, revealed that mac-
rophages and natural killer cells (NK cells) of the innate immune system, harvested from the survivors, produced quantities of a 35-40 
KD protein [25] we termed “host defense factor x (i.e. HDFx) [22-25]); the greater the initial degree of stress, the greater the harvested 
amount of HDFx in the surviving animals. Surprisingly, CD4 and CD8 T-lymphocytes which were found to release massive amounts of 
cytokines, in the naive -traumatized and shocked animals, showed markedly reduced -released amounts of the cytokines (i.e., reduced 
levels of TNF-alpha, interleukins) [24-27]. 
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In view of these early findings, we decided to investigate whether crude extracts of HDFx would protect rodents against lung inflamma-
tions and pulmonary damage induced by two different funguses (i.e. aspergillosis, Candida) [24,25,27]. Not surprisingly, the answer was 
that HDFx was, indeed, ameliorative against the fungal lung-induced infections [24-27]. Pretreatment of the animals with HDFx was found 
to protect against the clots, endothelial wall sticking of leukocytes and monocytes, and reductions of pulmonary capillary blood flows seen 
with injection of the fungal toxins [24-27]. Most importantly, HDFx can prevent/ameliorate “cytokine storms”, at least in experimental 
animals, induced by fungal toxins and endotoxins [24,27-29]. 

In addition, we noted that HDFx seemed to possess healing/regenerative tissue properties [30]. Further studies by our group found 
that at least two forms of experimental hepatic cancers were ameliorated with treatment of the animals with HDFx [25]. Moreover, HDfx 
appears to reduce the symptoms of nonalcoholic fatty liver disease (NASH), at least in experimental animals [31].

HDFx possesses anti-inflammatory properties

As indicated above, we found that HDFx can prevent intravascular clots, endothelial cell wall sticking of leukocytes, monocytes and 
platelets induced by administration of endotoxins (i.e. E. coli, S. enteritidis) and fungal toxins (i.e. aspergillosis, Candida) in pulmonary, 
intestinal, and cerebral postcapillary venules, as observed by direct in-vivo TV microscopic observations (at magnifications up to 6,500x) 
[25,27]. In addition, when these microscopic blood vessels were challenged with bradykinin or histamine (agents that increase capillary 
permeability), prior injections of HDFx prevented or ameliorated these injurious local inflammatory responses [27].

Cellular origin of HDFx: Macrophages and NK cells

Through numerous experiments on rodents, rabbits, dogs and sub-human primates, we have identified the major sources of HDFx: 
the macrophages and NK cells. Neither monocytes, leukocytes, platelets, Kupffer cells nor “pit cells” appear to possess the biochemical 
machinery to generate HDFx [25]. Although we have not as yet identified the precise molecular signal (s) that set the production/release 
of HDFx into motion, in the presence of bacterial, fungal or viral agencies, we have found out that activation of several PKC isozymes, 
mitogen-activated protein kinases, proto-oncogenes, and nuclear factor-kB are required [32].

Do injections of plasma from COVID-19 survivors into human subjects induce resistance to the coronavirus in part due to the 
production of HDFx?

A few recent studies performed in Wuhan, China, have suggested that antibodies from plasma, produced in survivors of infection with 
COVID-19, when given to human volunteers, seem to enhance resistance to the morbidity and mortality effects of the coronavirus [33]. In 
view of our findings on diverse mammals, we believe one must posit the likelihood that the plasma obtained from the COVID-19 survivors, 
either contained elevated levels of HDFx or induced HDFx in the human survivors. Experiments on these people, that survive infection 
with COVID-19 should, therefore, be initiated.

Conclusion and Future Thoughts

Through numerous studies on mice, rats, guinea-pigs, rabbits, dogs, pigs, and sub-human primates, which were initiated more than 25 
years ago, our laboratories have reported that survivors of these animals, when subjected to diverse forms of sub-lethal trauma, bacterial 
microorganisms, fungal microorganisms, circulatory shock or centripetal forces yield a 35 - 40 kD protein that can induce protection (in 
naïve animals) against these diverse forms of lethal injury. Extracts of HDFx can accelerate wound healing, possess anti-inflammatory 
properties, and increase transcapillary blood flows and, thus, prevent transudation of blood -formed elements into parenchymal tissues 
(e.g. lungs). Use of HDFx in high-risk patients could eventuate in markedly reduced hospitalizations, reduced hospital costs and reduction 
in coronal viral-induced infections and deaths worldwide. With adequate funding, we hope to elucidate the complete chemical structure 
of HDFx, a possibility long-overdue.



03

Citation: Burton M Altura., et al. “HDFx and Transferal of Plasma from Animals that Survive Lethal Hemorrhage, Bowel Ischemic Shock, 
Endotoxins, Centripetal Forces or Body Trauma to Naïve Animals Induces Cross-Resistance to these Various Experimental Forms of 
Injury and Trauma: Importance of Macrophages, NK Cells and Relevance to Design of Molecules to Treat/Ameliorate Effects of Corona 
Viral Diseases”. EC Emergency Medicine and Critical Care 4.5 (2020): 01-04.

HDFx and Transferal of Plasma from Animals that Survive Lethal Hemorrhage, Bowel Ischemic Shock, Endotoxins, Centripetal 
Forces or Body Trauma to Naïve Animals Induces Cross-Resistance to these Various Experimental Forms of Injury and Trauma: 
Importance of Macrophages, NK Cells and Relevance to Design of Molecules to Treat/Ameliorate Effects of Corona Viral 
Diseases

Acknowledgements

Many of the studies referred to in this report were supported, in part, by Research Grants from The N.I.H. (National Heart, Lung and 
Blood Institute), unrestricted grants from some pharmaceutical companies (i.e. The UpJohn Co., Bayer Pharmaceuticals, Sandoz Pharma-
ceuticals, and The Warner-Lambert Pharmaceutical Co.), as well as some donors. We are very grateful to a number of colleagues who were 
instrumental in bringing many of our studies to fruition (i.e. C. Thaw, R.W. Burton, and C. Parillo). We are also grateful for the generous 
support provided to us by Capt. Dr. Albert Madison of The Bio-Defense Laboratories, U.S. Naval Hospital, Silver Springs, MD.

Bibliography

1. Zweifach BW and Thomas l. “The relationship between the vascular manifestations of shock produced by endotoxin, trauma, and 
hemorrhage”. Journal of Experimental Medicine 106.3 (1957): 385-401.

2. Hershey SG and Altura BM. “Effects of pretreatment with aggregate human albumin on the reticuloendothelial system activity and 
after experimental shock”. The Society for Experimental Biology and Medicine 122 (1966): 1195-1199.

3. Altura BM and Hershey SG. “Use of reticuloendothelial phagocytic function as an index in shock therapy”. The bulletin of the New York 
Academy of Medicine 43 (1967): 259-266.

4. Altura BM and Hershey SG. “RES phagocytic function in trauma and adaptation to experimental shock”. American Journal of Physiol-
ogy 215 (1968): 1414-1419.

5. Altura BM and Hershey SG. “Influence of vasopressor drugs on reticuloendothelial phagocytic function in experimental shock”. In: 
Intermedes Proceedings 1968: Combined Injuries and Shock”. Almqvist and Wiksel, Stockholm (1968): 185-1993.

6. Hershey SG and Altura BM. “Influence of RES stimulating material compatible for man on phagocytosis after experimental shock”. In: 
Intermedes Proceedings 1968: Combined Injuries and Shock. Almqvist and Wiksel, Stockholm (1968): 195-203.

7. Altura BM and Hershey SG. “Patterns of RES phagocytic function in trauma and experimental adaptation to shock”. In: Intermedes 
Proceedings 1968: Combined Injuries and Shock”. Almqvist and Wiksel, Stockholm (1968): 205-213.

8. Hershey SG and Altura BM. “Function of the reticuloendothelial system in experimental shock and combined injury”. Anesthesiology 
30 (1969): 138-143.

9. Hershey SG and Altura BM. “The effects of vasoactive drugs on reticuloendothelial function in experimental shock and combined 
injury”. Anesthesiology 30 (1969): 144-149.

10. Altura BM and Hershey SG. “Effects of glyceryl trioleate on the reticuloendothelial system and survival after experimental shock”. 
Journal of Pharmacology and Experimental Therapeutics 175 (1970): 555-564.

11. Altura BM and Hershey SG. “Sequential changes in reticuloendothelial system function after acute hemorrhage”. Proceedings Society 
Experimental Biology Medicine 139 (1972): 935-939.

12. Altura BM and Hershey SG. “Reticuloendothelial function in experimental injury and tolerance to shock”. In: Advances in Experi-
mental Medicine and Biology, Neurohumoral and Metabolic Aspects of Injury, Kovach AGB, ed. Plenum Press, New York 33 (1973): 
549-569.

13. Altura BM. “DPAVP: A vasopressin analog with selective microvascular and RES actions for the treatment of circulatory shock in rats”. 
European Journal of Pharmacology 37 (1976): 155-168.

14. Altura BM. “Microcirculatory approach to the treatment of circulatory shock using a new analog of vasopressin, [2-phenylalanine, 
8-ornithine]- vasopressin”. Journal of Pharmacology and Experimental Therapeutics 198 (1976): 187-196.

15. Altura BM. “Sex and estrogens in protection against circulatory stress reactions”. American Journal of Physiology 231 (1976): 842-847.

https://www.ncbi.nlm.nih.gov/pubmed/13463249
https://www.ncbi.nlm.nih.gov/pubmed/13463249
https://journals.sagepub.com/doi/abs/10.3181/00379727-122-31358
https://journals.sagepub.com/doi/abs/10.3181/00379727-122-31358
https://www.ncbi.nlm.nih.gov/pubmed/5232488
https://www.ncbi.nlm.nih.gov/pubmed/5232488
https://www.ncbi.nlm.nih.gov/pubmed/5723004
https://www.ncbi.nlm.nih.gov/pubmed/5723004
https://www.ncbi.nlm.nih.gov/pubmed/5765377
https://www.ncbi.nlm.nih.gov/pubmed/5765377
https://anesthesiology.pubs.asahq.org/article.aspx?articleid=1964890
https://anesthesiology.pubs.asahq.org/article.aspx?articleid=1964890
https://www.ncbi.nlm.nih.gov/pubmed/5489914
https://www.ncbi.nlm.nih.gov/pubmed/5489914
https://www.ncbi.nlm.nih.gov/pubmed/5023782
https://www.ncbi.nlm.nih.gov/pubmed/5023782
https://www.ncbi.nlm.nih.gov/pubmed/1278238
https://www.ncbi.nlm.nih.gov/pubmed/1278238
https://www.ncbi.nlm.nih.gov/pubmed/933006
https://www.ncbi.nlm.nih.gov/pubmed/933006
https://www.ncbi.nlm.nih.gov/pubmed/970465


04

Citation: Burton M Altura., et al. “HDFx and Transferal of Plasma from Animals that Survive Lethal Hemorrhage, Bowel Ischemic Shock, 
Endotoxins, Centripetal Forces or Body Trauma to Naïve Animals Induces Cross-Resistance to these Various Experimental Forms of 
Injury and Trauma: Importance of Macrophages, NK Cells and Relevance to Design of Molecules to Treat/Ameliorate Effects of Corona 
Viral Diseases”. EC Emergency Medicine and Critical Care 4.5 (2020): 01-04.

HDFx and Transferal of Plasma from Animals that Survive Lethal Hemorrhage, Bowel Ischemic Shock, Endotoxins, Centripetal 
Forces or Body Trauma to Naïve Animals Induces Cross-Resistance to these Various Experimental Forms of Injury and Trauma: 
Importance of Macrophages, NK Cells and Relevance to Design of Molecules to Treat/Ameliorate Effects of Corona Viral 
Diseases

16. Altura BM. “Reticuloendothelial and neuro-endocrine stimulation in shock therapy”. Advances in Shock Research 3 (1980): 3-25.

17. Altura BM. “Recent progress in patho-physiology of shock: Reticuloendothelial and neuro-endocrine stimulation”. The Journal of 
Clinical Anesthesia 4 (1980): 745-758.

18. Altura BM. “Reticulo-endothelial cells and host defense”. Adv in Microcirculation 11 (1980): 77-113.

19. Altura BM and Saba TM. “Pathophysiology of the Reticuloendothelial System”. Raven Press, New York (1981): 233.

20. Altura BM. “Reticuloendothelial system function and histamine release in shock and trauma”. Klinische Wochenschrift 60 (1982): 
282-290.

21. Halevy S., et al. “Pathophysiological basis for the use of steroids in the treatment of shock and trauma”. Klinische Wochenschrift 60 
(1982): 1021-1030.

22. Altura BM. “Role of reticuloendothelial and endothelial cells in response to shock and trauma”. In: Pathophysiology of Combined 
Injuries and Trauma, Conklin JT, edition. Univ Park Press, Baltimore (1985).

23. Altura BM. “Microcirculatory regulation and dysfunction: Relation to RES function and tolerance to shock and trauma”. In: The Reticu-
loendothelial System, vol 7B, Reichard SM, Filkins JP, eds. Plenum Press, New York (1985): 355-395.

24. Altura BM. “Endothelial and reticuloendothelial cell function: roles in injury and low-flow states”. In: The Scientific Basis for the Care 
of the Critically Ill, Little RA, Frayn KN, eds. Manchester Univ. Press, Manchester, The UK (1986): 259-274.

25. Altura BM., et al. “A novel biologic immunomodulator, HDFx, protects against lethal hemorrhage, endotoxins, and traumatic injury”. 
International Journal of Clinical and Experimental Medicine 2 (2009): 266-279.

26. Altura BM., et al. “HDFx: a novel biologic immunomodulator is therapeutically-effective in hemorrhagic and intestinal ischemic shock: 
importance of microcirculatory-immunological interactions and their potential implications for the warfighter and disaster victims”. 
International Journal of Clinical and Experimental Medicine 4 (2011): 331-340.

27. Altura BM., et al. “HDFx, A naturally-occurring host-defense biologic protects against fungal toxins and is anti-inflammatory”. Submit-
ted (2020).

28. Altura BM. “HDFx: A novel immunomodulator and potential fighter against cytokine storms in viral flu infections”. Sci Fed Journal of 
Flu Science 1.1 (2017): 1-4.

29. Altura BM., et al. “HDFx: A novel immunomodulator and potential fighter against cytokine storms in inflammatory and septic condi-
tions in dogs and farm animals”. International Journal of Veterinary Health Science and Research 5.2 (2017): 1-3.

30. Altura BM., et al. “A novel biologic immunomodulator accelerates wound healing and is suggestive of unique regenerative properties: 
Potential implications for the warfighter and disaster victims”. International Journal of Clinical and Experimental Medicine 5 (2012): 
289-295.

31. Altura BM., et al. “HDFx: A potential new treatment and prophylactic against nonalcoholic steatohepatitis (NASH) and subsequent he-
patocarcinomas: Is hypomagnesemia a complication of the disease”. Journal of Alcoholism and Drug Dependence 4 (2016): 1000e133.

32. Altura BM., et al. “HDFx: Identification of transcriptional and epigenetic pathways of activated-macrophages”. Submitted (2020).

33. Casadevall A and Pirofski L-a. “The convalescent sera option for containing COVID-19”. Journal of Clinical Investigation (2020).

Volume 4 Issue 5 May 2020
©All rights reserved by Burton M Altura., et al.

https://www.ncbi.nlm.nih.gov/pubmed/7030014
https://www.ncbi.nlm.nih.gov/pubmed/7030014
https://www.ncbi.nlm.nih.gov/pubmed/7030014
https://www.sciencedirect.com/topics/medicine-and-dentistry/reticuloendothelial-system
https://www.ncbi.nlm.nih.gov/pubmed/6182350
https://www.ncbi.nlm.nih.gov/pubmed/6182350
https://www.ncbi.nlm.nih.gov/pubmed/7132241
https://www.ncbi.nlm.nih.gov/pubmed/7132241
https://www.ncbi.nlm.nih.gov/pubmed/19918319
https://www.ncbi.nlm.nih.gov/pubmed/19918319
https://www.ncbi.nlm.nih.gov/pubmed/22140604
https://www.ncbi.nlm.nih.gov/pubmed/22140604
https://www.ncbi.nlm.nih.gov/pubmed/22140604
http://scifedpublishers.com/fulltext/the-influenza-a-virus-subtypes-h1n1-h1n2-and-h3n2-hdfx-a-novel-immunomodulatorand-potential-fighter-against-cytokine-storms-in-viral-flu-infections-carica-papaya-linn/21844
http://scifedpublishers.com/fulltext/the-influenza-a-virus-subtypes-h1n1-h1n2-and-h3n2-hdfx-a-novel-immunomodulatorand-potential-fighter-against-cytokine-storms-in-viral-flu-infections-carica-papaya-linn/21844
https://scidoc.org/IJVHSR-2332-2748-05-002e.php
https://scidoc.org/IJVHSR-2332-2748-05-002e.php
https://www.ncbi.nlm.nih.gov/pubmed/22993647
https://www.ncbi.nlm.nih.gov/pubmed/22993647
https://www.ncbi.nlm.nih.gov/pubmed/22993647
https://www.researchgate.net/publication/320022065_HDFx_Potential_new_treatment_against_nonalcoholic_steatohepatitis_NASH_and_subsequent_hepaticellular_carcinomas_is_hypomagenesemia_a_complication_of_the_disease_BM_Altura_A_Gebrewold_A_Carella_and_BT_
https://www.researchgate.net/publication/320022065_HDFx_Potential_new_treatment_against_nonalcoholic_steatohepatitis_NASH_and_subsequent_hepaticellular_carcinomas_is_hypomagenesemia_a_complication_of_the_disease_BM_Altura_A_Gebrewold_A_Carella_and_BT_
https://www.jci.org/articles/view/138003

	_GoBack
	_GoBack

