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Opinion Article

During the recent outbreak of coronavirus SARS-CoV-2, 
differences in susceptibilities of subjects to the infection with the virus 
have been observed; not all people exposed to SARS-CoV-2 become 
infected and not all infected patients develop severe respiratory 
illness. One of the biggest but still unanswered questions is why some 
develop severe disease, whilst others do not. Although activation of 
the endocannabinoid system (ECS) as well as polymorphism of the 
cannabinoid receptor CB2 influence susceptibility to infections with 
rhinoviruses [1], the role of the ECS in COVID-19 is unknown. CB2 
controls the immune response and its mutant Q63R is known to be 
less functional and overrepresented in several populations of patients 
with autoimmune disease. While it increased the risk of severe acute 
respiratory tract infection (ARTI) in children [2], an eventually 
increased risk for COVID-19 is currently unknown. Age, sex and 
comorbidities (or comedications) seem to play a role, including 
medications taken early at the beginning of symptoms. Whereas risks 
related to comorbidities have been repeatedly described, assessments 
of comedications as potential risk factors are still very rare. About 
60% of the subjects remain more or less asymptomatic but are carriers 
who can easily transmit the virus [3]. This percentage varies widely 
between less than 40% and up to 80% [4,5]; it reflects the lack of 
reliable data on asymptomatic carriers on one hand, and differences 
in populations concerning their sensitivity of getting diseased on the 
other. A minority of subjects develops apparent clinical symptoms 
after a mean, although variable, incubation period of about one to two 
weeks. A two-phase division of this clinical symptomatic stage is very 
important as it will influence the management of patients. The first 
clinical phase of roughly one week’s duration can be described as a 
non-severe, immune defence-based, protective phase during which 
the development of antibodies against the virus particles is of vital 
importance. This phase is characterised by fever and cough as the 
two main symptoms, and signs of pneumonia on both lungs. During 
this period, measures should try to reduce virus load and to boost 
immune responses or at least avoid drugs that may have a negative 
impact. Although respective epidemiological data are still missing 

 Opinion

COVID-19 Related Lung Inflammation and Oxidative 
Stress - a Role for Cannabidiol ?
Gerhard Nahler*1, Eberhard Pirich2 and Trevor M Jones3 
1Gerhard Nahler, CIS Clinical Investigation Support GmbH, Vienna, Austria 
2Eberhard Pirich, Trigal Pharma GmbH, Vienna, Austria
3Trevor M Jones, King’s College London, London, UK

*Corresponding author: Gerhard Nahler, CIS Clinical Investigation Support GmbH, Kaiserstr. 43, AT-1070 Wien, Austria; Email: nahler@aon.at 

Received: April 24, 2020; Accepted: April 30, 2020; Published: May 07, 2020

for SARS-CoV-2, canonical antipyretics and antiinflammatory drugs 
such as paracetamol (acetaminophen) or aspirin, most of which are 
available without prescription and taken by patients as self medication 
(often as first line treatment for viral infections) must be seen with 
caution. A clinical benefit of these drugs for COVID-19 patients has 
not been demonstrated. On the contrary, preclinical studies point to 
an increased risk of mortality in influenza-infected animals, likely 
reflecting an impaired development of protective immunity [6,7,8]. 
In humans infected with influenza and rhinovirus, an increased 
duration of sickness and viral shedding, or at least no clinical benefit 
has been observed after intake of aspirin and paracetamol but also 
after a number of other medications such as COX-2 inhibitors [9,10]. 
Increased risks of complications of community-acquired pneumonia 
following prior use of non-steroidal antiiflammatory drugs (NSAIDs) 
have been reported also in numerous recent retrospective studies 
[11,12,13,14]. In addition, anticoagulants, benzodiazepines and 
statins which are more frequently used by an elderly population, have 
also been reported to reduce the virus-specific antibody response [15]. 
Whether ACE-inhibitors increase the risk for severe COVID-19 or not 
is still an ongoing debate [16,17]. Intriguingly, some patients treated 
for mild COVID-19 infection still had coronavirus for up to one 
week after symptoms disappeared, although this may be much longer 
in rare cases [18]. Currently, an increasing range of products with 
widely differing properties and mechanisms are used as experimental 
treatments to combat SARS-CoV-2, e.g., neuraminidase inhibitors, 
protease inhibitors (e.g., ritonavir, lopinavir), nucleoside inhibitors 
(e.g., ribavirin), inhibitors of virus replication (remdesivir), anti-sera, 
pegylated IFNα or (hydroxy-)chloroquine [19]. 

A small percentage of patients eventually progress to the second, 
inflammation-driven, damaging phase with a sudden deterioration 
around one to two weeks after symptoms onset. This phase is the 
most severe and characterised by an immune overreaction, with a 
more or less destroyed immune system, marked lymphocytopenia 
and an excessive, uncontrolled release of pro-inflammatory cytokines, 
called cytokine release syndrome or “cytokine storm”. With increasing 
severity, not only lungs, but multiple organs are involved, including 
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spleen and hilar lymph nodes, heart and blood vessels, liver and 
gallbladder, kidney, adrenal gland, oesophagus, stomach and 
intestines. A potential participation of the brain and neuroinvasion 
of SARS-CoV-2 may easily be overlooked in this phase. According 
to a retrospective case series of 214 COVID-19 patients, up to 36.4% 
had neurological symptoms manifested as acute cerebrovascular 
diseases, consciousness impairment and skeletal muscle symptoms 
[20, 21]. Less severe manifestations are anosmia or, although rarely, 
ageusia; smell dysfunction are observed in up to 98% of cases [22, 
23]. The final stage is accompanied by rapid virus replication, a 
large number of inflammatory cell infiltration, acute lung injury, 
acute respiratory distress syndrome (ARDS), extrapulmonary 
systemic hyperinflammation syndrome with damage of the vascular 
endothelium, and disseminated intravascular coagulation (DIC) 
which can progress to gangrene at the extremities and death. This 
has already been observed before in SARS and MERS [24]. At the 
very end, the cause of death by the virus is the body’s own immune 
response to the viral infection. Whereas in the first stage of disease 
anti-viral and supportive treatments are very important, it is evident 
that at some point during the progress and exacerbation of disease 
an anti-inflammatory and immunosuppressive intervention can save 
lives. Virus infection of cells induces oxidative stress: large amounts 
of highly reactive oxygen species (ROS) are generated in the infected 
cell, even in the absence of viral replication. This is a common and 
major pathogenic mechanism for inflammatory response and tissue 
injury caused by viruses but also by other infectious agents [25, 
26]. Oxidative stress is associated with oxidative modifications of 
proteins, nucleic acids and lipids by free radical chain reactions with 
catastrophic consequences for a normal molecular functioning within 
cells. Oxidative stress activates a cascade of inflammatory cytokines, 
notably IL-1, IL-6, IL-8, IL-12, IFN-γ, IL-18 and TNF, of which IL-6 
is a protagonist since it predominately induces pro-inflammatory 
signalling and regulates massive cellular processes. Janus-kinases 
significantly contribute to this cytokine-induced pro-inflammatory 
signalling. Cytokines can stimulate more cytokine production and 
cause many more cytokine receptors to awaken. Uncontrolled, this 
becomes a “cytokine storm”. Many drugs are known that can interfere 
with steps of this inflammatory chain reaction such as corticosteroids, 
cyclosporine, IL-6 inhibitors or Janus-kinase inhibitors (JAK-
inhibitors), each having its own mechanism. 

Although corticosteroids are known for their anti-inflammatory 
effects since many decades and have been widely used during the 
SARS 2003 epidemic in the early acute phase, there is mixed evidence 
from case series in COVID-19 patients; actually, the WHO does not 
support their use. Concerns for corticosteroids are that they may delay 
virus clearance and/or increase the risk of secondary infections [27]. 
JAK-inhibitors such as baricitinib, ruxolitinib or tofacitinib inhibit 
autoimmune response to ease inflammation. However, they also 
inhibit IFN-alpha which is a naturally released cytokine to combat 
virus infections. A big concern is therefore the decreased resistance 
to infections. The most preferable treatment method is monotherapy. 
Among possible side effects JAK-inhibitors may cause anaemia 
and lymphopenia, although less likely after short exposure. Results 
of randomised clinical trials for COVID-19 are still lacking. IL-6 

inhibitors (e.g., tocilizumab) are monoclonal antibodies that target 
the pro-inflammatory cytokine IL-6 which is consistently increased 
in severely ill COVID-19 patients. It is approved in the United States 
for severe life-threatening cytokine release syndrome and may be 
an effective treatment also in COVID-19 cytokine storm. Another 
potential target is the Vascular Endothelial Growth Factor (VEGF); 
it is responsible for pulmonary oedema and can be suppressed with 
bevacizumab, a drug, approved by the FDA and widely used in 
clinical oncotherapy. A naturally occurring substance with a distinctly 
different mechanism of action is cannabidiol (CBD). Similar to other 
experimental treatments, it has not yet been used in COVID-19 
patients. After almost 50 years of research in man, CBD is recognised 
as a well tolerated drug with a broad spectrum of activity, and anti-
inflammatory, anti-oxidant properties. This has been demonstrated in 
an animal models of acute lung inflammation [28, 29] and in a viral 
model of multiple sclerosis (Theiler’s murine encephalomyelitis virus-
induced demyelinating disease [30], but also in infectious disease 
models of prion disease [31] and malaria [32]. In another model, 
CBD reversed oxidative stress parameters, cognitive impairment and 
mortality in rats submitted to sepsis by coecal ligation and puncture 
[33]. Instead of acting “downstream” on the cytokine cascade such as 
IL-6 inhibitors or JAK-inhibitors, CBD is an agonist on peroxisome-
proliferator activated receptor gamma (PPARg) exerting a dual role as 
agonist of the nuclear factor erythroid 2 (Nrf2) which plays a key role 
in cytoprotection against ROS, and as antagonist of the nuclear factor 
NFκB which mediates the transcription of pro-inflammatory genes 
(e.g., those coding for inflammatory cytokines) and proteins such as 
COX-2 [34, 35]. The induction of the Nrf2 downstream genes is able to 
protect the infected cells against virus-induced cellular injury. By the 
same Nrf2 pathway, lung inflammation induced by lipopolysaccharide 
(LPS) is also alleviated by activation of PPARg resulting in improved 
lung function [28]. CBD inhibits also the VEGF [36]. To note, some 
patients demonstrated a pathological autoimmune response with high 
titer of antiphospholipid and other auto-antibodies. At this stage, 
the initiation of immunosuppressive, anti-inflammation therapy is 
critical for reducing death rate of COVID-19 patients. Attenuation of 
oxidative stress and inflammation by a pharmacological measure is 
therefore highly beneficial for lessening a virus-induced lung injury 
and exacerbation of existing respiratory diseases [35].

Overall, this means that CBD normalises the physiologic redox 
balance which is disturbed by the virus-induced cellular injury and 
restores the self-defence mechanism of the cell. As CBD is a multi-
target drug, direct effects on other receptors (GPR55, 5-HT1A, A2A) 
and on ion channels (notably TRPV1) as well as indirect effects on 
endocannabinoid levels (notably AEA) that interact on their turn 
with a number of targets, contribute to the overall restoration and 
normalisation of physiologic processes in cells [37]. In contrast to 
IL-6 inhibitors given as example, CBD does not act just on one target 
but protects the host cells by multiple mechanisms. Simply described, 
instead of interfering as mailman with receptors, CBD manages the 
post office. Moreover, because of its chemical structure, CBD has also 
an immediate direct, strong antioxidant effect exceeding vitamin E 
and vitamin C, capturing free radicals or transforming them into less 
active forms. This considerably reduces the destruction of biological 
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molecules by highly reactive oxygen species (ROS) generated in 
the virus-infected cell. CBD has already been used in a daily dose 
of 300mg combined with standard Graft-versus-Host-Disease 
(GVHD) prophylaxis consisting of cyclosporine and a short course 
of methotrexate in the prevention of GVHD [38]. In comparison to a 
historic control group which did not receive CBD, acute GVHD was 
significantly delayed and tolerance significantly improved. Various 
animal models demonstrate that doses of 5mg CBD/kg and above 
are effective as antioxidant. Moreover, CBD easily crosses the blood-
brain barrier and is able to combat a potential neuroinvasion of SARS-
CoV-2 and neuroinflammation; recently, a case of a patient who was 
diagnosed with viral encephalitis in Beijing Ditan Hospital has already 
been described [39]. In addition to mitigating lung inflammation, 
beneficial effects of CBD have been demonstrated on other aspects 
related to COVID-19 such as on endothelial cells (vasorelaxation [40], 
diabetes [41, 42, 43] and stress-induced hypertension [44, 45]. CBD has 
already been proposed previously as possible treatment for individuals 
with post Ebola sequelae [46]. All depends on a prompt diagnose and 
application of such therapy. CBD is safe to use, can be administered 
already early in the inflammatory phase and can be combined with a 
large number of other medications such as antibiotics. Recently, a 10% 
oral solution of CBD containing 7.9% ethanol has received marketing 
authorisation. Pharmacy preparations based on crystalline CBD can 
be prepared as capsules (up to 200mg) or as suppositories (up to 
300mg) for those patients that need intubation and assisted breathing 
(e.g., >99.8% phyto-CBD, BSPG Laboratories Ltd, Sandwich, UK or 
CannPico Research & Marketingservice GmbH, Vienna, Austria). 
Based on its pharmacological effects and favourable safety profile, 
CBD of known purity, composition and stability should be considered 
as a potential treatment for individuals with SARS-CoV-2 infections.

References
1. Tahamtan A, Tavakoli-Yaraki M, Shadab A, Rezaei F, Marashi SM, et al. (2018) The 

role of cannabinoid receptor 1 in the immunopathology of Respiratory Syncytial 
Virus. Viral Immunol 31: 292-298. (Crossref)

2. Tahamtan A, Samieipoora Y, Nayerib FS, Rahbarimaneshc AA, Izadic A, et al. (2018) 
Effects of cannabinoid receptor type 2 in respiratory syncytial virus infection in 
human subjects and mice. Virulence 9: 217-230. (Crossref)

3. Li P, Fu JB, Li KF, Chen Y, Wang HL, et al. (2020) Transmission of COVID-19 in 
the terminal stage of incubation period: a familial cluster. Int J Infectious Diseases. 
(Crossref)

4. Javid B, Weekes MP, Matheson NJ (2020) Covid-19: should the public wear face 
masks? Yes—population benefits are plausible and harms unlikely. BMJ .

5. Li G, Li W, He X, Cao Y (2020) Asymptomatic and Presymptomatic Infectors: Hidden 
Sources of COVID-19 Disease. Clin Infect Dis.

6. Eyers S, Weatherall M, Shirtcliffe P, Perrin K, Beasley R (2010) The effect on mortality 
of antipyretics in the treatment of influenza infection: systematic review and meta-
analyis. J R Soc Med 103: 403-411. (Crossref)

7. Prymula R, Esposito S, Zuccotti GV, Xie F, Toneatto D, et al. (2014) A phase 2 
randomized controlled trial of a multicomponent meningococcal serogroup 
B vaccine (I): Effects of prophylactic paracetamol on immunogenicity and 
reactogenicity of routine infant vaccines and 4CMenB. Hum Vaccin Immunother 10: 
1993-2004. (Crossref)

8. Saleh E, Moody MA, Walter EB (2016) Effect of antipyretic analgesics on immune 
responses to vaccination. Human Vaccines & Immunotherapeutics 12: 2391-2402. 
(Crossref)

9. Graham NMH, Burrell CJ, Douglas RM, Debelle P, Davies L (1990) Adverse effects 
of aspirin, acetaminophen, andibuprofen on immune function, viral shedding, 
and clinical status in rhinovirus-infected volunteers. J Infect Dis 162: 1277-1282. 
(Crossref)

10. Jefferies S, Braithwaite I, Walker S, Weatherall M, Jennings L, et al. (2015) 
Randomized controlled trial of the effect of regular paracetamol on influenza 
infection. Respirology.

11. Basille D, Thomsen RW, Duhaut P, Andrejak C, Jounieaux V, et, al. (2018) NSAIDs-
Outcomes of Community-acquired Pneumonia. American J Respiratory and Critical 
Care Medicine 198: 128-131.

12. Kotsiou OS, Zarogiannis SG, Gourgoulianis KI (2017) Prehospital NSAIDs use 
prolong hospitalization in patients with pleuro-pulmonary infection. Respiratory 
Medicine 123: 28-33. (Crossref)

13. Le Bourgeois M, Ferroni A, Leruez-Ville M, Varon E, Thumerelle C, et al. (2016) 
Nonsteroidal anti-inflammatory drug without antibiotics for acute viral infection 
increases the empyema risk in children: A Matched Case-Control Study. J Pediatrics 
175: 47-53.

14. Voiriot G, Philippot Q, Elabbadi A, Elbim C, Chalumeau M, et al. (2019) Risks 
related to the use of non-steroidal anti-inflammatory drugs in community-acquired 
pneumonia in adult and pediatric patients. J Clin Med. 

15. Huemer HP (2015) Possible immunosuppressive effects of drug exposure and 
environmental and nutritional effects on infection and vaccination. Mediators 
Inflamm. 

16. Bean DM, Kraljevic Z, Searle T, Bendayan R, Pickles A, et al. (2020) Treatment with 
ACE-inhibitors is associated with less severe disease with SARS-Covid-19 infection 
in a multi-site UK acute Hospital Trust. (preprint).

17. Fang L, Karakiulakis G, Roth M (2020) Are patients with hypertension and diabetes 
mellitus at increased risk for COVID-19 infection?. The Lancet.

18. Shi Y, Wang Y, Shao C, Huang J, Gan J, et al. (2020) COVID-19 infection: the 
perspectives on immune responses. Cell Death & Differentiation 27: 1451-1454. 

19. Agrawal S, Goel AD, Gupta N (2020) Emerging prophylaxis strategies against 
COVID-19. Monaldi Archives for Chest Disease 90: 169-172. (Crossref)

20. Chen N, Zhou M, Dong X, Qu J, Gong F, et al. (2020) Epidemiological and clinical 
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a 
descriptive study. Lancet 395: 507-513.

21. Mao L, Wang M, Chen S, He Q, Chang J, et al. (2020) Neurological Manifestations of 
Hospitalized Patients with COVID-19 in Wuhan, China: a retrospective case series 
study. JAMA Neurol. 

22. Lüers JC, Klußmann JP, Guntinas-Lichius O (2020) The Covid-19 pandemic and 
otolaryngology: What it comes down to?. Laryngo-Rhino-Otol. (Crossref)

23. Moein ST, Hashemian SMR, Mansourafshar B, Khorram-Tousi A, Tabarsi P, Doty RL 
(2020) Smell Dysfunction: A Biomarker for COVID-19. Int Forum Allergy Rhinol. 
(Crossref) 

24. Zhang W, Zhao Y, Zhang F, Wang Q, Lib T, et al. (2020) The use of anti-inflammatory 
drugs in the treatment of people with severe coronavirus disease 2019 (COVID-19): 
The Perspectives of clinical immunologists from China. Clinical Immunology. 
(Crossref)

25. Kaul P, Biagioli MC, Singh I, Turner RB (2000) Rhinovirus-Induced Oxidative Stress 
and Interleukin-8 Elaboration Involves p47-phox but Is Independent of Attachment 
to Intercellular Adhesion Molecule–1 and Viral Replication. J Infectious Diseases 
181:1885–1890. (Crossref)

26. Schwarz KB (1990) Oxidative stress during viral infection: a review. Free Radical 
Biology & Medicine 21: 641-649. (Crossref)

27. Russell B, Moss C, Rigg A, van Hemelrijck M (2020) COVID-19 and treatment with 
NSAIDs and corticosteroids: should we be limiting their use in the clinical setting?. 
ecancer medicalscience. (Crossref)

28. Ribeiro A, Almeida VI, Costola-de-Souza C, Ferraz-de-Paula V, Pinheiro ML, et al. 
(2015) Cannabidiol improves lung function and inflammation in mice submitted 
to LPS-induced acute lung injury. Immunopharmacol Immunotoxicol 37: 35-41. 
(Crossref)

29. Vuolo F, Petronilho F, Sonai B, Ritter C, Hallak JEC, et al (2015) Evaluation of serum 
cytokines levels and the role of cannabidiol treatment in animal model of asthma. 
Mediators of Inflammation. (Crossref)

30. Mecha M, Feliu A, Inigo PM, Mestre L, Carillo-Salinas FJ, et al. (2013) Cannabidiol 
provides long-lasting protection against the deleterious effects of inflammation in a 
viral model of multiple sclerosis: a role for A2A receptors. Neurobiol Dis.

31. Dirikoc S, Priola SA, Marella M, Zsürger N, Chabry J (2007) Nonpsychoactive 
Cannabidiol Prevents Prion Accumulation and Protects Neurons against Prion 
Toxicity. The Journal of Neuroscience 27: 9537-9544. (Crossref)

https://www.ncbi.nlm.nih.gov/pubmed/29461930
https://www.ncbi.nlm.nih.gov/pubmed/28992427
https://www.ncbi.nlm.nih.gov/pubmed/32194239
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2951171/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4186040/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5027726/
https://www.ncbi.nlm.nih.gov/pubmed/2172402
https://www.ncbi.nlm.nih.gov/pubmed/28137493
https://www.ncbi.nlm.nih.gov/pubmed/32231348
https://www.ncbi.nlm.nih.gov/pubmed/32215896
https://www.ncbi.nlm.nih.gov/research/coronavirus/publication/32301284
https://www.ncbi.nlm.nih.gov/pubmed/32222466
https://www.ncbi.nlm.nih.gov/pubmed/10837166
https://www.ncbi.nlm.nih.gov/pubmed/8891667
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7105332/
https://www.ncbi.nlm.nih.gov/pubmed/25356537
https://www.ncbi.nlm.nih.gov/pubmed/26101464
https://www.ncbi.nlm.nih.gov/pubmed/17804615


J Pharmacol Pharm Res, Volume 3(1): 4–4, 2020 

 Gerhard Nahler, Eberhard Pirich, Trevor M Jones (2020)  COVID-19 Related Lung Inflammation and Oxidative Stress - a Role for Cannabidiol ?.

32. Campos AC, Brant F, Miranda AS, Machado FS, Teixeira AL (2015) Cannabidiol 
increases survival and promotes rescue of cognitive function in a murine model of 
cerebral malaria. Neuroscience 289:166-180. (Crossref)

33. Cassol OJ, Comim CM, Silva BR, Hermani FV, Constantino LS, et al. (2010) Treatment 
with cannabidiol reverses oxidative stress parameters, cognitive impairment and 
mortality in rats submitted to sepsis by cecal ligation and puncture. Brain Res 1348: 
128-138. (Crossref)

34. Atalay S, Jarocka-Karpowicz I, Skrzydlewska E (2020) Antioxidative and anti-
inflammatory properties of cannabidiol. Antioxidants (Basel).

35. Lee C (2018) Therapeutic Modulation of Virus-Induced Oxidative Stress via the 
Nrf2-Dependent Antioxidative Pathway. Oxidative Medicine and Cellular Longevity. 
(Crossref)

36. Tagne AM, Pacchetti B, Sodergren M, Cosentino M, Marino F (2020) Cannabidiol 
for viral diseases: hype or hope?. Cannabis and Cannabinoid Research.

37. Nahler G, Jones T, Russo EB (2019) Cannabidiol and contributions of major 
hemp phytocompounds to the “Entourage Effect”; possible mechanisms. J Altern 
Complement Integr Med.

38. Yeshurun M, Shpilberg O, Herscovici C, Shargian L, Dreyer J, et al. (2015) Cannabidiol 
for the prevention of Graft-versus-Host-Disease after allogeneic hematopoietic cell 
transplantation: Results of a phase II study. Biol Blood Marrow Transplant 21: 1770-
1775. (Crossref)

39. Li Z, Huang Y, Guo X (2020) The brain, another potential target organ, needs early 
protection from SARS-CoV-2 neuroinvasion. Sci China Life Sci 63: 771-773. (Crossref)

40. Stanley CP, Hind WH, O’Sullivan SE (2013) Is the cardiovascular system a therapeutic 
target for cannabidiol? Brit J Clinical Pharmacol 75: 313-322. (Crossref)

41. Ehud Z, Lola W L, Itamar R, Natan Y, Zhanna Y, Ruth G (2012) Islet protection and 
amelioration of diabetes type 2 in Psammomys obesus by treatment with cannabidiol. 
J Diabetes Mellitus 2: 27-34.

42. Horvath B, Mukhopadhyay P, Hasko G, Pacher P (2012) The Endocannabinoid 
System and Plant-Derived Cannabinoids in Diabetes and Diabetic Complications. 
The American Journal of Pathology 180: 432-442. (Crossref)

43. Wheal AJ, Jadoon K, Randall MD, O’Sullivan SE (2017) in vivo cannabidiol improves 
endothelium-dependent vasorelaxation in mesenteric arteries of Zucker diabetic 
fatty rats. Front Pharmacol. (Crossref)

44. Bitencourt RM, Takahashi RN (2018) Cannabidiol as a therapeutic alternative for 
post-traumatic stress disorder: From bench research to confirmation in human trials. 
Front Neurosci. (Crossref)

45. Jadoon KA, Tan GD, O’Sullivan SE (2017) A single dose of cannabidiol reduces blood 
pressure in healthy volunteers in a randomized crossover study. JCI Insight. (Crossref)

46. Reznik SA, Gardner EL, Ashby CR (2016) Cannabidiol: a potential treatment for post 
Ebola syndrome?. Int J Infect Diseases 52: 74-76. (Crossref)

Citation:

Gerhard Nahler, Eberhard Pirich, Trevor M Jones (2020)  COVID-19 Related Lung Inflammation and Oxidative Stress - a Role for Cannabidiol ?. J Pharmacol Pharm 
Res Volume 3(1): 1-4.

https://www.ncbi.nlm.nih.gov/pubmed/25595981
https://www.ncbi.nlm.nih.gov/pubmed/20561509
https://www.ncbi.nlm.nih.gov/pubmed/30515256
https://www.ncbi.nlm.nih.gov/pubmed/26033282
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7118308/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3579247/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3349875/
https://www.ncbi.nlm.nih.gov/pubmed/28572770
v
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5470879/
https://www.ncbi.nlm.nih.gov/pubmed/27686726

