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Summer of work exposes medical students to system’s ills The NewSummer of work exposes medical students to system s ills, The New 
York Times, September 9, 2009

“…a tidal wave of chronic illness…”
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US Census Bureau An Aging World: 2008
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US Census Bureau, An Aging World: 2008

Mantovani G et al. eds., Cachexia and Wasting: A Modern 
Approach, Springer, Italy, 2006.
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• “Cachexia may well represent the devastating flip 
side of the tremendous achievements of modern 
medicine, as the incidence of cachexia is also a 
function of survival of chronic illness.”

• “Many diseases – which rapidly led to death only a 
few years ago – are now better controlled by new 
therapies Even if we cannot cure and eradicatetherapies.  Even if we cannot cure and eradicate 
these diseases, their natural history has significantly 
increased by months and years.  Although these new 
therapeutic strategies represent a remarkable 
advantage over the previous standards of care, it is 
impossible to ignore the fact that many more 
patients are now facing the nutritional and 
metabolic consequences of prolonged 
immunological and hormonal challenges due to
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immunological and hormonal challenges due to 
both the illness process itself and the aggressive 
therapies.”

Baracos VE.  Overview on 
metabolic adaptation to 
stress, pp. 1-13.

“An understanding of the 
nature of stress is 
f d t l t th ti lfundamental to the rational 
design of nutrient mixtures to 
feed patients whose 
homeostasis has been altered 
by one or more stressors.”  

“All stresses may be 
presumed to be associated 
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with characteristic 
modifications in the 
metabolism of lipids, 
carbohydrates, amino acids, 
and micronutrients.”
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Bengmark S.  Acute and “chronic” phase 
reaction – a mother of disease, Clin Nutr, 
Vol. 23, pp. 1256-66, 2004
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Su KP.  Biological mechanism of antidepressant effect of omega-3 
fatty acids: How does fish oil act as a ‘mind-body interface’?  
Neurosignals, Vol. 17, pp. 144-152, 2009
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Galea AM & Brown AJ.  Special relationship between sterols and 
oxygen: Were sterols an adaptation to aerobic life?, Free Rad Biol 
Med, Vol. 47, No. 6, pp. 880-889, September 15, 2009.

“…a protective effect of cholesterol against peroxidation, due either to its 
antioxidant action or to its capacity to stabilize plasma membrane, has been
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antioxidant action or to its capacity to stabilize plasma membrane, has been 
reported for a variety of systems.  For example, Lopez-Revuelta and 
colleagues found that depletion of cholesterol from RBCs increased their 
vulnerability to peroxidation which could be reversed by cholesterol 
repletion.”

Souters PB & Grimble RF Dangers and benefits of the cytokineSouters PB & Grimble RF.  Dangers, and benefits of the cytokine 
mediated response to injury and infection, Clin Nutr, published online 
2009
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• “Endotoxin, via stimulation of pro-
inflammatory cytokine production, induces 
increased plasma lipid concentrations due to 
increased synthesis and secretion of 
triglyceride-rich lipoproteins by the liver and 
inhibition of lipoprotein lipase.”

• “This effect leads to hyperlipoproteinemia and 
hypertriglyceridemia, which increases the 
availability of substrate for the immune 
system and wound healing, but can also bind 
and neutralize LPS.”

• “It has therefore been postulated that 
triglyceride rich lipoproteins (very low density
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triglyceride-rich lipoproteins (very low-density 
lipoproteins and chylomicrons) are also 
components of an inate, non-adaptive host 
immune response to infection.”

• “In experimental settings it is has 
indeed been demonstrated thatindeed been demonstrated that 
lipoproteins can bind LPS, protect 
against LPS-induced toxicity, and 
play an important role in host 
response to LPS.”
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Organic AcidsOrganic Acids

IntroductionIntroduction
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Lord RS & 
Bralley JA. Eds.,  
Laboratory 
Evaluations for 
Integrative andIntegrative and 
Functional 
Medicine, 2nd

Edition, 
Metametrix 
Institute, Duluth 
GA 2008
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GA, 2008
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• “The term ‘organic acid’ refers to a broad 
class of compounds used in fundamental 
metabolic processes of the body.”

• “Chemically, organic acids share the common 
features of water solubility acidity andfeatures of water solubility, acidity, and 
ninhydrin negativity (no primary or secondary 
amines).”

• “The term is generally considered to include 
all carboxylic acids, with or without keto-, 
hydroxyl- or other non-amino functional

19

hydroxyl , or other non amino functional 
groups, but does not include most amino 
acids.”
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Big Picture conceptsBig Picture concepts

Organic acids are “acids.”
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Methylmalonate as an Methylmalonate as an 
indicator of vitamin B12 indicator of vitamin B12 

deficiencydeficiency
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• “Methylmalonyl-CoA is produced in the multistep 
process of breaking down the amino acids isoleucine, 
valine, methionine, and threonine, or from catabolism 
of odd-chain fatty acids.”

• “Methylmalonate (MMA) is converted into succinic 
id b it i B12 d d tacid by a vitamin B12-dependent enzyme, 

methylmalonyl-CoA mutase.”

• “The lack of vitamin B12 impairs this conversion as 
well as the one in which methionine is recovered from 
homocysteine (tHCYS), leading to accumulation of 
both tHCYS and MMA.”
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• “Thus, an increase in MMA or tHCYS, can signal a 
vitamin B12 deficiency.”
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Formiminoglutamate (FIGLU) Formiminoglutamate (FIGLU) 
as an indicator of folate as an indicator of folate 

deficiencydeficiency
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• “Formiminoglutamic acid (FIGLU) is an 
intermediate in the deamination of the 
amino acid histidine.”

• “Folic acid is the cofactor required by 
the enzyme formiminotransferase that 
converts FIGLU to glutamic acid.”
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ββ--Hydroxybutyrate as an Hydroxybutyrate as an 
indicator of glucose/insulin indicator of glucose/insulin 

dysregulationdysregulation
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• “β-Hydroxybutyrate is a ketone body.”

• “Ketone bodies are a feature of 
metabolic acidosis due to failure of 
glucose utilization as with diabetes.”glucose utilization as with diabetes.

• “Ketone body production increases in 
diabetes because the oxidation of free 
fatty acids is stimulated, and excess 
acetyl-CoA is converted to the four-

b i id β h d b t t ”
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carbon organic acid, β-hydroxybutyrate.”

• “Elevations of β-hydroxybutyrate in an 
overnight urine collection may indicate 
inefficient utilization or mobilization of 
glucose.”g

• “Restriction of dietary carbohydrate, a 
common dietary approach to weight 
loss, produces elevated β-
hydroxybutyrate.”
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Thank you!!
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