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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 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
both the iliness process itself and the aggressive
therapies.”
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Baracos VE. Overview on
metabolic adaptation to
stress, pp. 1-13.

“An understanding of the
nature of stress is
fundamental 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
with characteristic
modifications in the
metabolism of lipids,
carbohydrates, amino acids,
and micronutrients.”

Acute and "chronkc™ phase reaction—a mother of
disease

Stig Bengrmark

Bengmark S. Acute and “chronic” phase
reaction — a mother of disease, Clin Nutr,
~| Vol. 23, pp. 1256-66, 2004

Considerations for the Catabolic Patient
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| Mechanism of

Effect of

-3 Fatty Acids: How Does

Fish Oil Act as a ‘Mind-Body Interface'?

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

Table 1. Overlapping of symptoms of acute sickness behaviour as-
sociated with [FN-a therapy and the somatic symptoms in
MDD

Symptoms Prevalence in Prevalence
[FN-a therapy*, % in MDD®, %

Fatigue/asthenia 39-90 73
Headache 27-67 33
Gastrointestinal symptoms 505! 34-47'
Psychomotor slowing 40 59-65'
Insomnia 20-3%° 63
Irritability 354 50
Arthralgia 9-36 3
Musculoskeletal pain 26-32 62-808 ¢
Abdominal pain 15-20 21
Anorexia 13-19 40
Anxiety 13-18¢ 57

Poor concentration 14t 51

ed; " [99], unless otherwise spec-
ified; * [100]; 9 [100); < {102]; * [103]; & [104].
' Nausea, vomiting, bowel problems.
¥ Result from depressed inpatient population.

Organic acids
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Pyruvate and lactate as major

indicators of catabolic
physiology and overall

severity of chronic illness
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“Abnormalities of urinary excretion of
pyruvate and lactate provide useful
insight to basic metabolic factors due to
their position in the energy production
process.”

“Pyruvate and lactate are anaerobic
breakdown products of glucose.”
“Under conditions favoring anaerobic
metabolism, pyruvate is reduced to
lactate by the action of lactate
dehydrogenase.”

“Conditions favoring aerobic metabolism
increase the clearance of pyruvate by
oxidation to acetyl-CoA, avoiding a
buildup of lactate.”

“Mitochondrial conversion of pyruvate to
acetyl-CoA requires the pyruvate
dehydrogenase complex (PDC), the
enzymatic gatekeeper for generation of
acetate units to drive the citric acid
cycle.”
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Jacobs DO & Robinson MK. Body composition, in
Fischer JE. Ed., Nutrition and Metabolism in the
Surgical Patient, Second Edition, Little, Brown & Co.,
Boston, pp. 3-26, 1996.

« “...within the first 24 hours of illness, glycogen stores
are rapidly depleted, and thus muscle amino acids,
glycerol, lactate, and pyruvate released from the
periphery are used as precursors for accelerated
hepatic gluconeogenesis.”

« “The magnitude of increase in glucose production is
proportional to the extent of iliness.”

« “The glucose produced is used by the central
nervous system, which specifically requires
carbohydrate to meet its energy needs, although its
rate of utilization is relatively normal.”

» “The remainder of the glucose is used for reparative
processes in wounds or in other injured tissues.”

© Jeff Moss, DDS
http://www.mossnutrition.com




Organic Acids Part 2
Dr. Jeff Moss

“Injured tissue abounds with
inflammatory cells, erythrocytes, and
fibroblasts.”

“Cells populating such tissue undergo
anaerobic metabolism and produce
large quantities of lactate.”

“The lactate is then transported back to
the liver for resynthesis of glucose that
can then be reused by tissues
undergoing repair (the Cori cycle).”

“Sobotka L & Soeters PB. Basics in clinical
nutrition: Metabolic response to injury and

sepsis, e-SPEN, the European e-Journal of
~| Clinical Nutrition and Metabolism, Vol. 4, pp.

“Quantitatively, lactate is the most important
precursor of gluconeogenesis.”

“As this substrate is the result of anaerobic
glucose metabolism, the glucose carbons
circulate between peripheral tissues and liver
(Cori cycle).”

“Under normal conditions about 150 g of
lactate is metabolized in the liver, but this
amount can increase greatly in stress
conditions.”

“The total energy loss in this cycle is 4 ATP
molecules.”
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Liver Periphery

(red and white blood cells, ischemic tissue)

Glucose ——————1 — Glucose

6 ATP 2 ATP

Lactate ——=—o"""—————-— Lactate

Energy gain (periphery) + 2 ATP
Energy need (liver) 6 ATP

Total energy loss 4a1P |

Fig- 1. Glycolysis and gluconeogenesis during critical iliness (Cori cycle).
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Interconversion of metabolic fuels, Coffee CJ. Metabolism, Fence Creek Publ., Madision, CT,
1998, p. 102
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- Gunnerson KJ & Sharma S. Lactic acidosis, eMedicine
.'_ Critical Care, Medscape.com.
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Pathoph

" Ischemia . ' Delayed Clearance

Shaock, severe aremia, candiac arrest Renal or hepatie dysfunction
Global Hypoxia . Pyruvate Dehydrogenase

. = Dysfunction
Carbon menoxide polsoning Sepsis, thiamine deficlency,

+ catecholamine excess, alcoholic and
diabetic ketoacidosts

~ Respiratory Failure | Uncoupling of Oxidative
punilins -t W 'y . Fhosphorylati
Severe asthma, COPD, asphyxia Cyanide, salicylates, methanol &

o thylere glycol metaholites, anti-

retroviral drugs, valproic acid,
biguanides, INH
 Regional Hypoperfusion | Accelerated Aerobic Glycolysis
Limd or mesenteric fchemia Jluwmd effort, sepsis, seirures, large

fructose loads, malignancies

L iologic <l of lactic acidosis.

 “...hyperlactemia in patients with sepsis

is a marker of the severity of stress

response.”

Hyperlactemia may possibly develop as

a byproduct of overall acceleration in

glycolysis in severe sepsis.”

 “This may well be an adaptive host
mechanism designed to provide efficient
generation of energy in response to
severe stress.”

| Gunnerson KJ et al. Lactate versus non-lactate

- metabolic acidosis: a retrospective outcome

- evaluation of critically ill patients, Crit Care, Vol. 10,
4 No. p. R22, 2006
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* “In critically ill patients in which a
measurement of lactate level was
ordered, lactate and strong anion gap
were strong independent predictors of
mortality when they were the major
source of metabolic acidosis.”

 “Overall, patients with metabolic
acidosis were nearly twice as likely to
die as patients without metabolic
acidosis.”

REVIEW

Tisdale MJ. Biology of cachexia, J Nat Cancer
Inst, Vol. 89, No. 23, pp. 1763-73, December 3,
1997

- “Patients with progressive cancer have
been shown to have an increased
glucose synthesis not only from lactate,
but also from alanine and glycerol.”

* “The Cori cycle normally accounts for
20% of glucose turnover, but it was
shown to be increased to 50% in
cachectic cancer patients, accounting
for the disposal of 60% of the lactate
produced.”
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Fuels: Aerobic and Anaerobic
Metabolism
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Fuels of the heart
Pyruvate

“Pyruvate stands at the crossroads of
glycolysis and oxidative metabolism in the
citrate cycle. Itis formed from lactate taken
up by the heart and from glycolysis.”

* “In the anaerobic heart, pyruvate forms
lactate. In the aerobic heart, the major fate of
pyruvate is oxidative decarboxylation and
entry into the citrate cycle, which requires the
activity of pyruvate dehydrogenase.”

CHAPTER 11, FURILS: AERORIC & ANAFROBIC METABOLISM 303
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FIG. 11-6. The major fates of pyruvate. In the normal aerobic heart, lactate is taken up and
converted to pyruvate, the major part of which enters the citrate cycle. Transamination is a path-
wayy of minor significance. In the anacrabic heart, iactate is produced from pyruvate derived from
glycolysis. Thers is also formation of alanine and the possibility of ATP produclion via GTP as
succinate is ultimately formed. Duiing puslischemnic reperfusion, pyruvate can be converted 10
maiate to help replenish the citrate cycle intermediates by anaplerosis. aKG, a-ketoglutarate;
PDH, pyruvate dehydrogenase.
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