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Neil Armstrong syndrome applies both to earth with common 
magnesium (Mg) deficits and with Mg deficits invariably 

occurring in space (S); this can trigger acute temporary heart 
failure i.e., (catecholamine (C) cardiomyopathy). Whereas the 
normal CO2 levels on earth are 0.03% in S, during the Euromir 
94 missions, levels, over 10 times higher (0.5-0.7% CO2). It 
has been postulated that there is, with S flight, an intracellular 
shift of calcium (Ca) conducive to vasospasm and damage to 
mitochondria. Mg is a Ca blocker and strong antioxidant and is 
required for thermoregulation with loss of Mg in sweat and renal 
Mg loss and dehydration; this will increase potential for heart 
failure and hypertension. C levels in S are twice supine levels 
on earth. Armstrong, during his last 20 lunar minutes, notified 
Houston twice during a 4 minute interval that he was short of 
breath along with heart rates up to 160; tachycardia will intensify 
oxidative stress in S from Mg ion deficits, high C, high free fatty 
acids and vicious cycles. This syndrome: severe dyspnea, severe 
thirst, severe tachycardia corrected by fluid replenishment, 
applies to earth as well; it would be more likely to occur in post-
menopausal women with 90% of cases of C cardiomyopathy 
reported in this group, marathoners particularly at the finish line 

and those in the tropics, particularly with water shortages. It is 
likely to be corrected, relatively quickly either by intravenous 
fluids or a subcutaneous Mg injection.
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Hepatitis C (HCV) is a global infection due to Hepacivirus, 
a member of the Flaviviridae family. Parenteral routes 

including blood transfusion, injecting drug and exposure to 
medical procedures usually transmit infection; however, the 
virus can be transmitted maternally and in some patients, no 
known risk factor is identifiable. Over 170 million persons 
worldwide are infected and chronic infection leads to cirrhosis, 
hepatocellular carcinoma and increased all-cause mortality. The 
majority of infected patients maintain a chronic infection leading 
to several hepatic and non-hepatic complications. Linked to 
progressive infection is the presence of significant fibrosis 
within the liver and several risk factors predict which patients are 
likely to develop complications such as cirrhosis, hepatocellular 
carcinoma (HCC), and increased all-cause mortality. HCC is the 
fifth most common cancer in males, seventh in females and 
is a major cause of cancer related death. Eighty-five percent 
of cases occur in the developing world and HCV is a leading 
predisposition. The pathogenesis of HCV related HCC is complex 
and unlike hepatitis B virus, HCV does not integrate into the host 
genome. However, HCV does dysregulate cellular proliferation 
and differentiation pathways, creates chronic inflammation 
and inhibits tumor suppressor gene activity. Our laboratory has 
focused on two aspects of HCC carcinogenesis, namely cancer 
like stem cells and chronic inflammation. Hepatoma cells 
expressing a HCV subgenomic replicon express several cancers 
like stem cell markers, especially doublecortin-like kinase 
(DCLK1), a microtubule kinase that is a putative marker for 
intestinal and pancreatic cancers. Expression of DCLK-1 is linked 

to HCV replication and tumorigenesis in xenograft models, and 
DCLK-1 is identifiable in tissue and plasma derived from patients 
with HCV associated cirrhosis and HCC. SiRNA knockdown of 
DCLK-1 inhibits tumor growth in animal models suggesting that 
DCKL-1 might be a therapeutic marker. Additionally, total RNA 
analysis of FCA4 cells, which also express a HCV subgenomic 
replicon, reveals upregulation of DCLK-1 and a number of pro-
inflammatory markers including S100A9 and SMARCA. These 
cells generate tumors in xenograft models that express DCLK-
1, AFP and S100A9 and siRNA knockdown of DCLK-1 abrogates 
tumorigenesis and S100A9 expression. Over the last several 
years, there has been significant progress in the treatment of 
HCV infection. New, pan-genotypic direct antiviral agents (DAA) 
have vastly improved our treatment strategies not only achieving 
cure in a large percentage of patients, but also showing promise 
in reducing the complications of HCV infection.
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A new systems approach to diseased states and wellness 
result in a new branch in the healthcare services, namely, 

personalized medicine (PM). To achieve the implementa-tion of 
PM concept into the daily practice including clinical cardiology, 
it is necessary to create a fundamentally new strategy based 
upon the subclinical recognition of bioindicators (biopredictors 
and biomarkers) of hidden abnormalities long before the 
disease clinically manifests itself. Each decision-maker values 
the impact of their decision to use PM on their own budget and 
well-being, which may not necessarily be optimal for society as a 
whole. It would be extremely useful to integrate data harvesting 
from different databanks for applications such as prediction 
and personalization of further treatment to thus provide more 
tailored measures for the patients and persons-at-risk resulting 
in improved outcomes whilst securing the healthy state and 
wellness, reduced adverse events, and more cost effective 
use of health care resources. One of the most advanced 
areas in cardiology is atherosclerosis, cardiovascular and 
coronary disorders as well as in myocarditis. A lack of medical 
guidelines has been identified by the majority of responders as 
the predominant barrier for adoption, indicating a need for the 
development of best practices and guidelines to support the 
implementation of PM into the daily practice of cardiologists! 
Implementation of PM requires a lot before the current model 
“physician-patient” could be gradually displaced by a new model 
“medical advisor-healthy person-at-risk”. This is the reason for 
developing global sci-entific, clinical, social, and educational pro-
jects in the area of PM to elicit the content of the new branch.
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Rehabilitation management of musculoskeletal pain 
conditions are challenges. Most patients developed chronic 

pain conditions since inadequate management during acute 
pain phase. Currently, extracorporeal shock wave therapy 
(ESWT) and Class IV lasers or high-power laser therapy are novel 
therapy for these conditions. Interestingly that both therapies 
with different actions and mechanisms have same benefits on 
musculoskeletal pain conditions and considered as regenerative 
medicine therapies. The evidences of safety, efficacy and 
good patient compliance made both therapies to be increasing 
popular in the worldwide. ESWT has become one of the best 
investigated treatment modalities for various conditions of the 
musculoskeletal system such as myofascial pain syndrome, 
tendinopathies and osteoarthritis, etc. An optimum treatment 
protocol for ESWT appears to be three treatment sessions at 
one-week intervals, with 2000 impulses per session and the 
highest energy flux density that can be applied. The proposed 
mechanisms for the benefit of ESWT on musculoskeletal 
tissue include direct effects on tissue calcification, alteration 
of cell activity through cavitation, acoustic micro streaming, 
hyper vascularity and blood flow increment, alteration of cell 
membrane permeability and effects on nociceptors through 
hyper stimulation, blocking the gate control mechanism. Class 
IV lasers or high-power laser therapy offers better therapeutic 
outcome compared to Class III lasers as follows: (1) larger 
dosages of therapeutic energy. (2) deeper penetration into the 
body. (3) larger treatment surface area. This is important when 
treating large regions, such as the lumbar spine, quadriceps or 
hips. (4) greater power density. (5) continuous power supply. 
(6) superior fiber optic cables: Fiber optic cables transmit laser 
energy from the laser to the treatment probe (wand) at the end 
of the cable. The beneficial effects of ESWT and high-power 

laser therapy on musculoskeletal tissues are anti-Inflammation, 
analgesic, accelerated tissue repair and cell growth, improve 
vascular activity, release trigger points and desensitization, 
reduce fibrous tissue formation. In conclusion, ESWT has been 
proven for more than 20 years as effective and safe noninvasive 
treatment option for tendon and other pathologies of the 
musculoskeletal system in a multitude of high-quality RCTs. 
High power laser therapy is by far the most exciting new clinical 
treatment to advance physical medicine in the 21st century anti-
inflammatory and analgesic effects. It offers better therapeutic 
outcome compared to Class III lasers which has been used for 
a long period of time with little impressive outcome. High power 
laser therapy is newer therapy with increasing evidences.
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Pain relief is a puzzle. Though no possible single theory 
can clarify the mechanism for acupuncture analgesia, 

acupuncture analgesia is the most acceptant treatment field 
clinically and basically. In recent years, we have studied the 
effect of acupuncture on inhibition of C-fiber reflex or RIII 
reflex as a quantitative sensory test for acute pain or chronic 
pain to investigate the mechanism of acupuncture analgesia. 
Based on this methodology, we investigated homotopic and 
heterotopic acupuncture mediated by gate of spinal level and 
diffuse noxious inhibitory controls (DNIC) of supraspinal level. 
Additionally, we studied influential factors as caffeine and 
adenosine system and mechanism of glia-mast cell crosstalk on 
acupuncture analgesia. Our research demonstrated acupuncture 

is characterized by irreplaceable advantages but with limitations 
on pain management.
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Post-operative pain control continues to be a problem in 
surgical patients. A novel formulation of an ultra-long acting 

local anesthetic is now available in the US: Exparel or liposomal 
bupivacaine. Liposomal bupivacaine is made up of microscopic 
polyhedral particles. The liposomes encapsulate the drug, 
bupivacaine hydrochloride, without altering molecular structure. 
This provides the reliable low dose release of the bupivacaine 
over time, providing long-lasting, post-surgical pain relief over 
the course of 2-3 days. This eliminates the need for titration of a 
single dose or the need for external devices or pumps to prolong 
analgesia. Plasma bupivacaine levels may persist for 96 hours after 
injection. Peak plasma concentrations are lower in magnitude and 
occur later in time than after a similar injection with bupivacaine 
HCl. Plasma bupivacaine concentrations are not correlated with 
local efficacy. Safety profile was evaluated in 10 clinical trials 
in patients undergoing a variety of surgical procedures. Most 
common adverse events were nausea, constipation and vomiting. 
Exparel demonstrated a favorable cardiac profile. There was no 
cardiac toxicity and no QTc prolongation, even a supra-therapeutic 
dose. Rate of absorption is dependent on total dose administered, 
route of administration and vascularity of the surgical site. Efficacy 
has been established. Multiple trials demonstrated a significant 
reduction in pain intensity scores and a reduction in overall opioid 
consumption as compared to placebo. Liposomal bupivacaine is a 
safe and effective novel drug to treat post-surgical pain.
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arthroplasty. Knee. 19(5):530-536.

2. Bergese S D, Onel E, Morren M, Morganroth J (2012) 

Bupivacaine extended-release liposome injection 
exhibits a favorable cardiac safety profile. Reg Anesth 
Pain Med. 37(2):145-151.

3. Naseem A, Harada T, Wang D, et al. (2012) Bupivacaine 
extended release liposome injection does not prolong 
QTc interval in a thorough QT/QTc study in healthy 
volunteers. J Clin Pharmacol. 52(9):1441-1447.

4. Gorfine S R, Onel E, Patou G, Krivokapic Z V (2011) 
Bupivacaine extended-release liposome injection for 
prolonged postsurgical analgesia in patients undergoing 
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blind, placebo-controlled trial. Dis Colon Rectum. 
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bunionectomy. Adv Ther. 28(9):776-788.
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Background: Sepsis microvascular dysfunction embraces 
different cellular components including endothelial cells, in 
which it increases its permeability and activation to shed extra 
microparticles (MPs) to transport a unique cellular signaling to 
the recipient cells. In this study, we observed that microparticles 
can retain different epigenetic components as miRNA, mRNA 
of DNMTs and HDACs from parent cells that can transfer to 
naïve target cells. Importantly, in sepsis, MPs production is 
increased. Increased expression of DNMTs results in promoter 
hypermethylation which can suppress transcription of not only a 
single gene but networks of genes with systemic effects. Sepsis 
is an inflammatory insult which can result in vascular dysfunction 
leading to systemic shock and eventual death. 

Aim: The aim of this study is to distinguish the role of sepsis 
microparticles in systemic immunosuppression process and 
the impact of these particles upon cellular targets and survival 
mechanisms to allow better diagnostic tools and potential novel 
therapeutic approach during infection and trauma. 

Methodology: Endothelial cells ( HUVEC) and naïve monocytes 
treated with MPs from patients with sepsis demonstrated 
dramatically reduced of anti-inflammatory genes, TGF-β, TNF-α 
expression and some of autophagy molecules (ATG5, ATG7 
and LC3) due to hypermethylation of their promoter. These data 
demonstrate that mRNAs of epigenetic regulators including 
DNMTs are highly expressed in plasma MVs in patients with 
sepsis and can be transferred to naïve cells through MVs and 
cause pro-inflammatory cytokine gene silencing and autophagy 
repression in monocytes. Further, MVs per mL plasma on day 1 

alone significantly correlated with death by day 5 (r=0.7125 and 
p=0.0042). Using immunostaining techniques and flow cytometer, 
we found the major source of plasma MVs in the critically-ill, non-
septic control patients shifted from monocytes (Mo) to endothelial 
cells (EC) in the SS patients (Control: Mo 63.6% and EC 7.4% and 
SS: Mo 12% and EC 58.7% qualitatively). Focusing our study on 
SS patients who lived and SS patients who died by day 5, our data 
shows that while total DNMT mRNA copy numbers per plasma MV 
are significantly higher over days 1 and day 3 in those SS patients 
who lived, the ratios of DNMT1 (maintenance DNA methylation) 
and the combination DNMT3A and DNMT3B (de novo DNA 
methylation) are reversed on days 1 and 3 (SS Lived: DNMT3A/3B-
to-DNMT1: day 1=0.68 and day 3=0.87; SS Died: DNMT3A/3B-to-
DNMT1: day 1=2.49 and day 3=2.94). Finally, MV DNMT3A/3B 
mRNA from day 1 samples positively correlates with reduced 
survival (r=6261 and p=0.0165). Targeting of circulating MVs with 
commercially available inhibitors of DNMTs may be a therapeutic 
strategy in specific patients with deregulated epigenetic 
mechanisms to limit both early and chronic consequences.

Results: We found that MPs from patients with septic shock and 
septic had significantly increased mRNA for DNMTs compared 
to MPs from patients with critical illness without sepsis and from 
normal healthy adults over the course of 5 days. Remarkably, 
we noticed that DNMT1 and -3a mRNA has the highest gene 
expression in sepsis MPs compared to other DNMTs. Additionally, 
naïve monocytes treated with MPs from patients with sepsis 
demonstrated increased expression of DNMTs. At the same time 
decreased expression at 24 hours.

Epigenetic re-programming of plasma 
microvesicles in sepsis
Duaa Dakhlallah, Jon Wisler, Tierra Ware, Erin 
Leatherman, Yijie Wang, Amy Gross, Joyce Obeng, 
Ahmad Dakhlallah, Timothy D Eubank and Clay B 
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West Virginia University, USA
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Global consumption of antibiotics has increased nearly 40% 
in the last decade.  The incredible rapid antibiotic resistance 

which is taking place worldwide is not only a serious threat to 
the practice of modern medicine, but also a threat to global 
public health.  This issue of bacterial resistance is so alarming 
that it caught the attention of G-20 Summit in both China (2016) 
and Germany (2017), let alone the U.N. Assembly in 2016 had 
called for a special meeting of “superbugs” which focused on the 
escalating drug resistance with respect to the sexually transmitted 
disease gonorrhea and carbapenem resistant Enterobacteriaceae.  
While the causes of antibiotic resistance are complex, certainly 
human behavior play a significant role in the spread of antibiotic 
resistant genes.  In addition to the human behavior, the drivers 
of resistance include agriculture sector, animal husbandry, 
household and industry – these factors contribute significantly 
to the spread of the resistant genes within the ecosystem.  Such 
resistant mechanisms are continuously emerging globally, which 
threatens our ability to treat common infections, resulting in 
increased death, disability and costs.  Since the development 
and clinical use of penicillin, nearly 1000 resistant-related beta-
lactamases that inactivate various types of antibiotics have been 
identified.  There is also a global concern about the emergence 
of antibiotic resistant carried by the healthy individuals, the 

commensal bacteria.  The CDC and WHO surveillance data 
shows that the resistance in E. coli is generally and consistently 
the highest for antibacterial agents in both human and veterinary 
medicine.  Within communities, resistant bacteria circulate from 
person to person or from animals and environment to person, or 
vice versa.  With 1 billion people travelling each year, bacteria is 
becoming more mobile.  The bacterial resistance can kill 700,000 
worldwide each year and it’s been estimated to kill 10 million by 
2050.  The WHO estimates 78 million people a year get gonorrhea, 
an STD that can infect the genitals, rectum and throat - there is a 
widespread resistance to the first-line medicine ciprofloxacin as 
well as increasing resistance to azithromycin.  The emergence of 
resistance to last-resort treatments known as extended-spectrum 
cephalosporins (ESCs) is now eminent.
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Pain is an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage or injury, or 

described in terms of such damage or injury. Physical rehabilitation 
emphasizes the use of modalities such as heat, cold, and electricity 
to relieve pain. Heat, one of the oldest modalities to relieve pain, 
can also decrease muscle spasm and improve function superficial 
heat can be provided by means of hot packs, hot water bottles, 
hot moist compresses, electrical heating pads, or chemical or gel 
packs. Deep heating (diathermy) is achieved by converting another 
form of energy to heat. In shortwave diathermy, high-frequency 
electrical currents are converted to heat, while microwave 
diathermy uses electromagnetic radiation as the source. Electricity 
has been a pain treatment modality since ancient times. The 
most common mechanism for applying therapeutic electricity is 
Transcutaneous Electrical Nerve Stimulation (TENS), Interferential 
therapy (IFT). Electro galvanic stimulation (EGS), electrical muscle 
stimulation (EMS) and neuroaugmentative stimulation are other 
rehabilitative methods that employ electrical current. TENS 
involves the delivery of electrical energy across the surface of the 
skin to stimulate the peripheral nervous system is based on the 
gate control theory of pain modulation.  TENS is most effective in 
neuropathic pain such as complex regional pain syndromes (reflex 
sympathetic dystrophy and causalgia), phantom pain, and post 
herpetic neuralgia. Empirical and experiential evidence indicates 
that TENS, in selected patients, can provide an alternative to 
medications and improve the individual’s function. However, 

several trials and systematic reviews indicate that a large, perhaps 
major, component of pain relief after TENS is due to a placebo 
effect.. Ultrasound, first introduced for medical use in the United 
States in the late 1940s, uses high-frequency acoustic vibration 
that is converted into heat. Deep-heating modalities increase 
temperature to depths of 3–5 cm. Ultrasound is the preferred 
treatment in most painful disorders, especially those arising from 
soft tissues and ligaments, as it has greater penetration and also 
nonthermal effects, such as increasing extensibility of tissues.

Conclusion: Ultrasound has greater penetration effect hence used 
widely for pain relief for soft tissue and ligament injuries and TENS 
for neurological conditions.
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