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Working hypotheses:Working hypotheses:

• What is generally referred to as low immuneWhat is generally referred to as low immune 
function is actually suboptimal adaptive 
immune function.

• Most supplemental approaches to optimizing 
immune function involve nutrients and/or 
herbs.

• Herbs tend to function in a pharmaceutical

2

Herbs tend to function in a pharmaceutical 
fashion to optimize immune function.  
However, the way they function leads to an 
important question: 
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Is the use of herbs as Is the use of herbs as 
“panaceas” to optimize “panaceas” to optimize 

immune function equivalent to immune function equivalent to 
“beating a dead horse?”“beating a dead horse?”

3

beating a dead horse?beating a dead horse?

Nutrients as immune Nutrients as immune 
enhancing panaceasenhancing panaceas

4
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Morris MC & Tangney CC.  A potential design flaw of randomized 
trials of vitamin supplements, JAMA, Vol. 305, No. 13, pp. 1348-
1349, April 6, 2011.
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• “A common view is that the negative 
findings from the randomized controlled 
trials (RCTs) offer inconvertible 
evidence that the nutrient is unrelated to 
disease and that the epidemiological 
studies are biased.”

• “An alternative explanation is that most 
RCTs of vitamin supplements are 
designed to test the hypothesis that
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designed to test the hypothesis that 
supplementation, no matter what the 
nutrient status, is protective.”
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“Vitamin treatment may not be 
effective in these trials because 

nutrient intake among the 
participants is already at optimum 

levels.”
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levels.

How is “optimum level” How is “optimum level” 
determined?determined?

8
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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.”

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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Key metabolic imbalances seen Key metabolic imbalances seen 
with the acute phase responsewith the acute phase response

• Metabolic acidosisMetabolic acidosis
• Loss of lean body mass (sarcopenia)
• Insulin resistance
• Inflamm-aging (Increased innate immunity 

and decreased adaptive immunity)
• Suboptimal caloric intake and 

carbohydrate:protein ratio (Refeeding

14

carbohydrate:protein ratio (Refeeding 
syndrome)

• Gastrointestinal dysfunction/gut atrophy
• Deficiencies of key micronutrients such as 

zinc, selenium, and vitamin D
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• “Certainly there is little debate that 
supraphysiologic supplementation is 
indicated for a brief period when a 
frank deficiency of a micronutrient isfrank deficiency of a micronutrient is 
identified.  As a general guideline, 
the provision of 5 to 10 times the 
RDA on a daily basis for 5-7 days, 
either enterally or parenterally, will 
suffice as a means of repletion.”

15

suffice as a means of repletion.
Mason JB. Vitamin and trace elements in the critically ill 
patient. In: Shikora SA et al, ed. Nutritional 
Considerations in the Intensive Care Unit. Dubuque, IA: 
Kendall/Hunt Publishing Co.; 2002:61-77.

Evans-Olders R et al.  Metabolic origin of hypovitaminosis C in acutely 
hospitalized patients, Nutrition, Vol. 26, pp. 1070-1074, 2010

“Hypovitaminosis C usually implies vitamin C deficiency but it could

16

“Hypovitaminosis C usually implies vitamin C deficiency, but it could 
also occur as part of the acute phase response.”
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Chronic inflammation, 
inflammagingKey deficiencies or 

excesses, i.e., 
Calories, 

macronutrients,  B 
vitamins, zinc, 

selenium, iodine, 
sleep, psychological

Low calorie intake 
and excessive 

carbohydrate/protein 
ratio – Refeeding 

syndrome

Hyperinsulinemia/Insulin 
resistance

Sarcopenia/Loss of lean 

sleep, psychological 
and chemical stress, 
movement against 

gravity, weight

17

THE CREATION OF  THE EXCESSIVE CATABOLIC 
PHYSIOLOGY “RESPONSE”

p
body mass

Low grade chronic 
metabolic acidosis/fluid 
electrolyte imbalance

Gut 
dysfunction/atrophy

Dhabhar FS et al.  Effects 
of stress on immune cell 
distribution, J Immunol, 
Vol. 154, pp. 5511-5527, 
1995.
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• “We hypothesize that an important 
function of endocrine mediators 
released under conditions of acute 
stress may be to ensure that 

i t l k t t iappropriate leukocytes are present in 
the right place and at the right time to  
respond to an immune challenge that 
might be initiated by the stress-inducing 
agent (e.g., attack by a predator, 

19

g ( g y p
invasion by a pathogen, etc.).”

• “The modulation of immune cell distribution 
by acute stress may be an adaptive  
response designed to enhance immune 
vigilance and increase the capacity of the 
immune system to respond to challenge in y p g
immune compartments (such as the skin and 
epithelia of the lung, gastrointestinal and 
urogenital tracts), which serve as major 
defense barriers for the body.”

• “Thus, endocrine mediators released during 
stress may serve to enhance immune

20

stress may serve to enhance immune 
preparedness for potential (or ongoing) 
immune challenge.”
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What is the net result?What is the net result?

Increased innate immunity• Increased innate immunity

• Decreased adaptive immunity

21

InflammagingInflammaging

22
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Guinta B et al.  Inflammaging as a prodrome to Alzheimer’s 
disease, J Neuroinflammation, Vol. 5, No. 51, published online, 
November 2008
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• “According to Franceschi’s original description 
of inflammaging, innate immunity progresses to a 
chronically active state secondary to exhaustion 
of the more evolutionary recent adaptive 
(specific) immune system.  This exhaustion is in 
large part due to age-associated reduction of T-large part due to age associated reduction of T
cells for various reasons including thymic 
involution, as well as fewer bone marrow early 
progenitor B cells.”

• “The net result of this is (1) to reduce adaptive 
immunity to previously encountered pathogens, 
and (2) to weaken the host adaptive immune 
response to novel pathogens due to a reduction

24

response to novel pathogens due to a reduction 
in the diversity of the antigen-recognition 
repertoire with age.”
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Amino acids Amino acids 
and and 

immune functionimmune function
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Grimble RF & Grimble GK.  Immunonutrition: Role of sulfur amino acids, 
related amino acids, and polyamines, Nutrition, Vol. 14, No. 7/8, pp. 605-
610, 1998.

26
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• “The biochemical changes which occur during 
inflammation exert a large metabolic demand 
on amino acid metabolism.”

• “The loss of urinary N, which increases the 
severity of the inflammatory insult, is a 
reflection of this phenonomen ”reflection of this phenonomen.

• “The pro-inflammatory cytokines, interleukin 
(IL)-1, IL-6, and tumor necrosis factor-α (TNF) 
are the main initiators that alter protein and 
amino acid metabolism to support the 
immune and inflammatory responses.”

• “Amino acids are released from peripheral 

27

p p
tissues for nutrition of cells of the immune 
system and the synthesis of acute phase 
proteins and glutathione by the liver.”

• “It has been estimated that during major 
infections in humans, the amount of 
protein required to produce and 
maintain an increase in circulating whitemaintain an increase in circulating white 
blood cells and acute phase proteins is 
approximately 45 g/d.”

• “However, the supply from the 
peripheral tissues may not always 

28

match demands due to previous dietary 
intake.”
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Tryptophan Tryptophan 
and and 

Immune functionImmune function
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MacKenzie CR et al.  Role of indoleamine 2,3-dioxygenase in 
antimicrobial defence and immunoregulation: Tryptophan depletion 
versus production of toxic kynurenines, Curr Drug Metab, Vol. 8, pp. 
237-244, 2007.
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Takikawa O.  Biochemical and medical aspects of indoleamine 2,3-
dioxygenase-initiated L-tryptophan metabolism, Biochemical and 
Biophysical Research Communications, Vol. 338, pp. 12-19, 2005
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• “These findings suggested first that the 
degradation of tryptophan (TRP) by IDO 
thus plays a role in the defense 
mechanism against bacterial and viral ec a s aga st bacte a a d a
infections.”

• “…the anti-parasitic or antiviral activity 
of IFN-γ against various pathogens has 
been shown to be explained by the 

h i l th IDO

33

same mechanism, namely, the IDO-
mediated TRP depletion from human 
cultured host cells.”

• “The pathogens sensitive to intracellular 
Trp depletion in human cells in vitro are 
Chlamydia, psittaci, trachomatis, C. 
pneumoniae, group B Streptococci and 
Enterococci, Staphylococcus aureus, 
herpes simplex virus, cytomegalovirus, 
and measles virus.”

• “These results indicate that one of the 
physiological functions of IDO is the 

34

suppression of various intracellular 
pathogens through Trp depletion.”
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MacKenzie CR et al.  Role of indoleamine 2,3-dioxygenase in 
antimicrobial defence and immunoregulation: Tryptophan depletion 
versus production of toxic kynurenines, Curr Drug Metab, Vol. 8, pp. 
237-244, 2007.
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• “The down regulation of the immune 
system (T-cell proliferation) by 
tryptophan metabolism would appear to 
be in direct conflict with its anti microbialbe in direct conflict with its anti-microbial 
function.”

• “On the one hand this IFNγ-induced 
system protects against invading 
pathogens while on the other inhibiting 

36

the production of the same IFNγ by T-
cells.”
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• “We can therefore construct a theory in which 
the IDO-mediated tryptophan depletion in the 
first instance leads to an inhibition in the 
growth of the pathogen and then, at lower 

t ti t ti f db kconcentrations, acts as a negative feedback 
loop by down regulating the T-cell 
proliferation and hence IFNγ production.”

• “This would in effect prevent an overshoot of 
the immune response and thus protect the 
host tissue from possibly damaging

37

host tissue from possibly damaging 
tryptophan starvation.”

Why does this system cause Why does this system cause 
problems in chronically ill patients?problems in chronically ill patients?

Chief complaints in chronically ill Chief complaints in chronically ill 
patients are not diseases but patients are not diseases but 

responses that have gone on tooresponses that have gone on too

38

responses that have gone on too responses that have gone on too 
long (Allostatic load).long (Allostatic load).
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A final thoughtA final thought
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It’s OK to give some herbs to It’s OK to give some herbs to 
stimulate the immune systemstimulate the immune system

MAKE SURE YOU’RE NOT WHIPPING MAKE SURE YOU’RE NOT WHIPPING 
A DEAD HORSE!!A DEAD HORSE!!

40



An Entry Level Clinical Nutrition Perspective on Immune Deficiency
Dr. Jeff Moss

© Dr. Jeff Moss
http://www.MossNutrition.com 21

Key metabolic imbalances seen Key metabolic imbalances seen 
with the acute phase responsewith the acute phase response

• Metabolic acidosisMetabolic acidosis
• Loss of lean body mass (sarcopenia)
• Insulin resistance
• Inflamm-aging (Increased innate immunity 

and decreased adaptive immunity)
• Suboptimal caloric intake and 

carbohydrate:protein ratio (Refeeding
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carbohydrate:protein ratio (Refeeding 
syndrome)

• Gastrointestinal dysfunction/gut atrophy
• Deficiencies of key micronutrients such as 

zinc, selenium, and vitamin D

42
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Thank you!!
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