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deconstructing a complex process into its 
component parts to enable enhanced 
understanding and comprehension 

 

Descartes: Discourses Part V—World is a 
clockwork machine that can be understood by 
deconstructing the whole and studying the 
individual parts 

 
 





Methodological Reductionism of Modern 
Medicine 

Biologic systems are most fully investigated and 
understood at the lowest possible level  

Identify the targets and design interventions 

 

Cancer, Cardiovascular disease, Rheumatologic, 
Spine/MSK etc 

 



Benefits 
Developed effective strategies for disease 
treatment prevention 

Identify causes for intervention and prevention 
Infectious disease, targeted therapies, protection, 
surgical procedures, Epidemiology etc 

Risks 
Oversimplification 

Distrust-common understanding of many, replaced 
by only a few with a sense of powerlessness 

Confusion over cause and effect 

Overlook critical connections 

  
 

 



Evidence Based Medicine- Admirable. Today dominant 
force-clinical problems must be defined in heavily 
simplified terms to enable RCT’s, and meta-analyses. 
Greatest good for greatest number-- risks: exclude 
individual variability and default toward utilitarianism 

 

Other considerations: availability or lack of alternative 
treatments, psychological issues, family and 
dependents, timing of diagnosis, concurrent diseases 
and disease progression, pre-existing conditions, 
treatment tolerance, finances, access, genetic 
polymorphisms 

 

 

 



Aristotle-Metaphysics:  
The whole is more than 
the sum of the parts 

Medicine: The body, the 
disease, is more than the 
sum of the 
ordered/disordered 
genetic, enzymatic, cellular 
and physiologic, anatomic 
parts 

 



Degenerative Disc Disease 
Impotence 

PVD 

Retinopathy 

Peripheral Neuropathy 
Dementia 

Dorlands Medical Dictionary: any disorder of blood vessels. 



 



Diabetes 

Atherosclerosis 

Heart disease and Stroke 

Hypertension 

Multiple sclerosis 

Lupus 

Scleroderma 

Rheumatoid arthritis 

Cancer 

ALS 
Parkinson’s 
Hypercoagulation of blood, 
thrombosis, clotting disorders 
Renal Failure 
Metabolic Syndrome- 
abdominal obesity, 
hypertension, insulin 
resistance 
Sleep Apnea (as a cause of 
endothelial dysfunction) 
Glaucoma  
 



Refined sugar 

Saturated Fats 

Alcohol 

Stress-cortisol 

Sleep Deprivation 

Salt 

Low Vit D, E 

Toxins 

Pesticides, heavy metals 

Fast Food 

2 hours damage to cell 

Low B vitamins 

 



 Risk Factors 

Oxidative 

Stress/injury 

(ROS) 

Endothelial cell 

dysfunction 

NO  Local Mediators  ACE-A II  

Atherosclerosis 

Vasoconstriction, thrombosis, inflammation, proliferation, rupture 

J Cardiovasc Pharmacol. 1994;24 
Suppl 3:S16-26 
Félétou, Michel, and Paul M. 
Vanhoutte. "Endothelial 
dysfunction: a multifaceted disorder 
Am J of Phys 291:3 2006.. 

. 

http://www.ncbi.nlm.nih.gov/pubmed/7700060


Perturbations in cholesterol homeostasis known 
to affect EC functions such as: 

Intracellular signaling 

Inflammatory activation 

Nitric oxide synthesis 

angiogenesis 

 

Boger et al, 2000; Ivashchenko et al, 2010; Whetzel et al, 2010; Xu 
et al, 2010; Fang et al, 2013).  

http://embomolmed.embopress.org/content/6/9/1105.full#ref-11
http://embomolmed.embopress.org/content/6/9/1105.full#ref-70
http://embomolmed.embopress.org/content/6/9/1105.full#ref-166
http://embomolmed.embopress.org/content/6/9/1105.full#ref-170
http://embomolmed.embopress.org/content/6/9/1105.full#ref-45


Risk factors 
Low Apo A1 

High Triglycerides 

Hypertension 

Elevated cholesterol 

Increased carotid 
intima thickness 

Diabetes 

Obesity 

CRP 

 

 

Shiri R, Viikari-Juntura E, Leino-Arjas P, Vehmas T, Varonen H, 
Moilanen L, et al. The association between carotid intimamedia 
thickness and sciatica. Semin Arthritis Rheum 2007;37: 
174e81. 

Leino-Arjas P, Solovieva S, Kirjonen J, Reunanen A, Riihima¨ki H. 
Cardiovascular risk factors and low-back pain in a long-term 
follow-up of industrial employees. Scand J Work Environ Health 
2006;32:12e9. 



 

Subjects with occluded/narrowed 
lumbar arteries were more likely to 
have suffered from chronic LBP 
during their life than were those 
without such findings 

 

Spinal artery 
arteriosclerosis was 
markedly associated with 
decreased diffusion of the 
lumbar discs and the 
promotion of DDD  

Kauppila, Leena I., and Kaj Tallroth. "Postmortem angiographic findings for arteries 
supplying the lumbar spine: their relationship to low-back symptoms." Journal of Spinal 
Disorders & Techniques 6.2 (1993): 124-129. 
Kauppila, Leena I. "Prevalence of stenotic changes in arteries supplying the lumbar 
spine. A postmortem angiographic study on 140 subjects." Annals of the rheumatic 
diseases 56.10 (1997): 591-595. 
 



77% of patients suffering from 
severe long-term non-specific LBP 
(i.e. without specific findings in 
MRIs) had occluded lumbar/middle 
sacral arteries. DD was associated 
with occluded arteries Patients with 
above normal serum LDL cholesterol 
scored higher in neurogenic 
symptoms and complained more 
often severe pain  than those with 
normal LDL cholesterol. 

Women with cardiovascular disease 
were more likely to have LBP and 
disability as a result of LBP than 
women free of cardiovascular 
disease; At the follow-up (3.7 yrs) 
examination, the back-related 
disability was more than twice as 
likely to have worsened in the 
cardiovascular disease group. 

Kauppila et al., 2004 Vogt et al., 1997 



 

 

 

“The studies of this review give a solid basis for the presumption that there is a 
connection between these two major health problems. However, to prove a cause 
and effect relationship and to find effective treatments for LBP or DD, we need large 
longitudinal observational and intervention studies.” 



Risk factors: 
CAD-2/3 men with clinically significant also have ED 

HTN 

Hyperlipidemia 

Diabetes 

 Diabetic retinopathy 

Peripheral arterial disease 

Chronic Kidney disease 

Elevated LDL and homocysteine 

 Henis O, Shahar Y, Steinvil A, et al. Erectile Dysfunction is Associated With Severe Retinopathy in Diabetic 
Men. Urology. 2011 May;77(5):1133-6. 
Navaneethan SD, Vecchio M, Johnson DW, et al. Prevalence and correlates of self-reported sexual 
dysfunction in CKD: a meta-analysis of observational studies. Am J Kidney Dis. 2010 Oct;56(4):670-85. 



Signs and symptoms appear 2-3 years before 
symptomatic CAD  

JAMA study: men with ED have 45% increased 
risk of cardiac event 

Multiple contributors such as BPH, smoking, 
medications, surgeries, injures etc. 

 

 

Thompson IM, Tangen CM, Goodman PJ, et al. Erectile dysfunction and 
subsequent cardiovascular disease. JAMA. 2005 Dec 21;294(23):2996-3002 



 

Endothelial Dysfunction, 
Erectile Dysfunction, and 
Coronary Heart Disease: 
The Pathophysiologic and 
Clinical Linkage 
Stein, R. Rev Urol. 2003; 5(Suppl 7): S21–S27.  

Impaired endothelium in 
ED in patients without 
CAD or DM 

Holistic linkage CAD-ED-
Depression 

 

 

Kaya, C., Z. Uslu, and I. Karaman. "Is endothelial function impaired in erectile 
dysfunction patients?." International journal of impotence research 18.1 (2006): 55-
60. 

 



Key step in erection is the 
release of NO 

Earliest detectable 
changes in ED associated 
with alterations of the EC-
protective role 

Risk factors: Elevated TG, 
LDL, excess sodium, 
inactivity, tobacco, 
alcohol 

Bivalacqua, Trinity J., et al. "Endothelial dysfunction in erectile dysfunction: role of the 
endothelium in erectile physiology and disease." Journal of andrology 24.S6 (2003): S17-S37. 
Kaya, C., Z. Uslu, and I. Karaman. "Is endothelial function impaired in erectile dysfunction 
patients?." International journal of impotence research 18.1 (2006): 55-60. 
 

 



Risk Factors 
Tobacco 

HTN 

DM 

Hyperlipidemia 

Diet/obesity 

Elevated uric acid 

 Zhang et al, 2014 

http://embomolmed.embopress.org/content/6/9/1105.full#ref-181


AHA-recommends low saturated fat, low cholesterol diet 



Leeson, C. P. M., et al. "Glu298Asp endothelial nitric oxide synthase gene polymorphism interacts with environmental and dietary 
factors to influence endothelial function." Circulation research 90.11 (2002): 1153-1158. 
Harrison, David G. "Cellular and molecular mechanisms of endothelial cell dysfunction." Journal of Clinical Investigation 100.9 (1997): 
2153. 

 

 
Genetic Polymorphism 
Glu298Asp Endothelial Nitric Oxide Synthase Gene Polymorphism Interacts With 
Environmental and Dietary Factors to Influence Endothelial Function  
 Differences in endothelial response to omega 3 fa and smoking 
 



Risk factors: 
Hyperlipidemia 

HTN 

Hyperglycemia 

Oxidative Stress 

Tobacco 

Duration of Diabetes 

Ethnicity 

 

Sosna, T., R. Svancarová, and M. Netuková. "[Risk factors for diabetic retinopathy]." 
Vnitrni lekarstvi 59.3 (2013): 177-181. 
 



 

Van Hecke, M. V., et al. "Inflammation and endothelial dysfunction are associated 
with retinopathy: the Hoorn Study." Diabetologia 48.7 (2005): 1300-1306. 
 



 
Siasos G, Gouliopoulos N, Moschos M, et al. THE IMPACT OF ENDOTHELIAL DYSFUNCTION IN THE DEVELOPMENT OF DIABETIC 
RETINOPATHY: ROLE OF INFLAMMATION. J Am Coll Cardiol. 2015;65(10_S):. 
 



 
“In the current study, we found a significant association between DR and vascular dysfunction, indicating that these 
conditions coexist in diabetic patients. Importantly, the progression of the disease and the development of microvascular 
complications, such as PDR, were strongly associated with further deterioration of endothelial function and arterial 
stiffness. “ 
 





Global burden of DM 380 million 

Risk factors 
Duration of Diabetes 

Hyperglycemia 

HTN 

CAD 

Elevated Triglycerides 

Obesity 

Tobacco 

 



Yorek, Mark A. "Oxidative Stress and Diabetes-Induced Vascular Dysfunction: Role in Diabetic Neuropathy." Studies in 
Diabetes. Springer New York, 2014. 1-12. 

 



Hyperglycemia triggers 
Endothelial cell dysfunction 

Altered gene expression affecting mitochondrial 
metabolism, blunts angiogenesis, increased ROS 
and down regulation of glutathione reduction, 
increased AGE’s resulting in cytokine dysregulation 
inflammation and reduced NO production 

Reduces vascular supply to fragile peripheral 
nerves, AGE and ROS damage Schwann cells 

Cinci, Lorenzo, et al. "Oxidative, Metabolic, and Apoptotic Responses of Schwann Cells 
to High Glucose Levels." Journal of biochemical and molecular toxicology (2015). 
 



 



AD Triple 2050 

Risk Factors 
Family history 

Heavy alcohol use 

HTN 

Elevated Cholesterol 

Atherosclerosis 

Diabetes 

Depression 

Elevated Estrogen 

Obesity 

Tobaacco 

Elevated Homocysteine 

TBI 



Numerous studies link vascular risk factors to 
cognitive decline and dementia 

ApoE allele ε4 increased risk of CVD and AD 

3 fold increased risk of developing AD with 
severe atherosclerosis 

Rotterdam study: Positive association between 
carotid artery atherosclerosis and dementia 

 

 
Hofman A, Ott A, Breteler MM, Bots ML, Slooter AJ, van Harskamp F, van Duijn CN, Van Broeckhoven C, Grobbee DE: Atherosclerosis, 
apolipoprotein E, and prevalence of dementia and Alzheimer's disease in the Rotterdam Study.  
Lancet 1997, 349:151-154. 
 



Two hit hypothesis: primary vascular defect 
secondary injury amlyoid beta deposition 

SPECT and PET scans bilateral temporoparietal 
hypoperfusion and hypometabolism precede 
onset of dementia 

Elevated chemokines and cytokines and 
activated microglia/inflammation noted in 
pathologic AD lesions 

NSAIDS reduce lifetime risk 
Zlokovic BV: Neurovascular mechanisms of Alzheimer's neurodegeneration.  
Trends Neurosci 2005, 28:202-208 
Pakrasi S, O'Brien JT: Emission tomography in dementia.  
Nucl Med Commun 2005, 26:189-196. 
Vlad SC, Miller DR, Kowall NW, Feson DT: Protective effects of NSAIDs on the development of Alzheimer's disease.  
Neurology 2008, 70:1672-1677. 

 





Eleveated ICAM 
(intercellular adhesion 
molecule) in pathogenesis 
of small vessel disease 
and white matter 
hyperintensities 

Vessel wall thickening 

Impaired NO function 

Venous inflammation 
congestion 

 

 

Markus HS, Hunt B, Palmer K, Enzinger C, Schmidt H, Schmidt R (2005) Markers of endothelial and hemostatic activation and 
progression of cerebral white matter hyperintensities: longitudinal results of the Austrian Stroke Prevention Study. Stroke 36:1410–
1414. 
Markus HS, Allan CL, Ebmeier KP (2014) Cerebral hemodynamics in cerebral small vessel disease. In: Cerebral Small Vessel Disease. L 
Pantoni, PB Gorelick (eds), pp. 180–191. Cambridge University Press: Cambridge. 



“Conclusion: 
Dietary AGEs appear to be important risk factors for AD”. 
 Reduced dietary AGE reduced incidence of AD 
 Primary sources meat and dairy 
 



Endothelial cell 
dysfunction 

EC 
hyperproliferation 

EC metabolic 
alterations/ 
Apoptotic 
resistance 

Reduced NO, SOD, 
competition for L-

arginine  

Vasoconstriction 

Xu, Weiling, and Serpil C. Erzurum. "Endothelial cell energy metabolism, proliferation, and 
apoptosis in pulmonary hypertension." Comprehensive Physiology (2011). 
 



Dietary salt independent of blood pressure 
causes endothelial cell dysfunction and stiffness 

Trans fats impair endothelial function 

Sugar impairs EC function 

 

Edwards, David G., and William B. Farquhar. "Vascular effects of dietary salt." Current opinion in nephrology and 
hypertension 24.1 (2015): 8-13. 
Hu FB, Manson JE, Willett WC. Types of dietary fat and risk of coronary heart disease: a critical review. J Am Coll 
Nutr 2001;20:5-19 
Lee IK, Kim HS, Bae JH. Endothelial dysfunction: its relationship with acute hyperglycaemia and hyperlipidemia. 
Int.J.Clin.Pract.Suppl. 2002:59–64 
Lopez-Garcia, Esther, et al. "Consumption of trans fatty acids is related to plasma biomarkers of inflammation and 
endothelial dysfunction." The Journal of nutrition 135.3 (2005): 562-566. 
 
 



Conclusion: Consumption of a saturated fat reduces the anti-inflammatory potential of HDL and 
impairs arterial endothelial function. In contrast, the anti-inflammatory activity of HDL improves 
after consumption of polyunsaturated fat. These findings highlight novel mechanisms by which 
different dietary fatty acids may influence key atherogenic processes 



 

Antioxidants, Phytochemicals 

Exercise 

Vit D, C, E, Folic acid 

Omega 3 fatty acids 

L-Arginine 

Healthy fats 

Spices/Herbs 
 

 

 

 

 

 

 

 

 

 

 

 
 Brown, Allison A., and Frank B. Hu. "Dietary modulation of endothelial function: implications for 
cardiovascular disease." The American journal of clinical nutrition 73.4 (2001): 673-686 
Stein, James H., et al. "Purple grape juice improves endothelial function and reduces the 
susceptibility of LDL cholesterol to oxidation in patients with coronary artery disease." 
Circulation 100.10 (1999): 1050-1055. 

 



  Sustained improvements in endothelial dysfunction by regular dietary intake of flavanols are 
associated with mobilization of functional CACs. (Effect of Cocoa Flavanols on Vascular 
Function in Optimally Treated Coronary Artery Disease Patients: Interaction Between 
Endothelial Progenitor Cells, Reactivity of Micro- and Macrocirculation;  



Nitric oxide production 

Improved redox balance 

Decreased apoptosis 

Normalizes vasoactive molecules 

Prevent smooth muscle proliferation 

 

 

Schmitt, Christoph A., Elke H. Heiss, and Verena M. Dirsch. "Effect of resveratrol on 
endothelial cell function: molecular mechanisms." Biofactors 36.5 (2010): 342-349. 
 



Dr. Kempner Duke University 
13/44 patients reversal in both eyes 

7/44 patients reversal in one eye 

Kempner W, Peschel RL, Schlayer C. Effect of rice diet on diabetes mellitus associated 
with vascular disease. Postgrad Med. 1958;24:359-371. 
 





“Although antioxidant administration in 
animal models has yielded encouraging 
results in preventing diabetic 
retinopathy, controlled longitudinal 
human studies remain to be conducted. 
Furthermore, the role of epigenetics in 
mitochondrial homeostasis suggests 
that regulation of such modifications 
also has potential to inhibit/retard the 
development of diabetic retinopathy”. 

Oxidative Stress ROS 

Inflammation/cytokines/NFkβ 

Epigenetic changes 
superoxide system 

Mitochondrial homeostasis 
epigenetically modified 

Increasing free radicals 

Antioxidants 

Kowluru, Renu A., et al. "Oxidative Stress and Epigenetic Modifications in the Pathogenesis of Diabetic 
Retinopathy." Progress in retinal and eye research (2015). 

 



Dean Ornish 

Caldwell Esselstyn 

Ornish, Dean, et al. "Can lifestyle changes reverse coronary heart disease?: The Lifestyle 
Heart Trial." The Lancet 336.8708 (1990): 129-133. Ornish, Dean, et al. "Intensive 
lifestyle changes for reversal of coronary heart disease." Jama 280.23 (1998): 2001-
2007. Esselstyn, Caldwell B. "Updating a 12-year experience with arrest and reversal 
therapy for coronary heart disease (an overdue requiem for palliative cardiology)." The 
American journal of cardiology 84.3 (1999): 339-341. 
 
 
 



 

 

 

 

37% regained normal function after 2 years on 
Mediterranean diet with improved endothelial 
function 

Increased of vegetables, fruit, beans, whole 
grains and ratio of plant to animal protein 

Result thought to be due to antioxidants and 
fiber 



Reduce pain of peripheral neuropathy 
Plant based diet 

81 % reported a significant improvement in 
symptoms including numbness.  

Complete Pain relief 17/21 patients in 4-16 days 

Numbness improved but persisted 

Follow up 1-4 years 71% maintained dietary change 
and all but one reported continued or improved 
symptoms 
 

 

Crane, Milton G., and Clyde Sample. "Regression of diabetic neuropathy with total vegetarian (vegan) diet." Journal of Nutritional and 
Environmental Medicine 4.4 (1994): 431-439. 

 









 


