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Glutamine is an amino acid whichis normally found in gr eater abundance in the body than
any other free amino acid. It is crucial for many aspects of healthy body function, including
maintenance of optimal antioxidant status, building and maintenance of muscle tissue,
maintenance of optimal immune function, and repair and maintenance of intestinal tissue.
Because it has long been classified as " non-essential” —meaning that the body can normally
synthesize what it needs—little attention has been paid to its importance in HIV disease.
L uckily, the work of Judy Shabert,M.D.,M.P.H, is changing that. Shehasshown that glutamine
deficiency may causemany serious pr oblems,induding inadequate antioxidant statusinthe body,
wagting, and loss of both intestinal and immune function. Dr. Shabert points to the research
showing that during the stress of infection or injury, the demand for glutamine isvery high.* The
muscles respond to this demand by releasing their storedglutamine. In fact, therate of release
of glutamine from the musclesisdramatically increased, to levels 3-4 timesnormal. According
to Dr. Shabert, the body does this in order to provide glutamine to the intestinal tract, liver,
kidneys, and immune system cells.

Withthe short-term metabolicstr essthat iscr eatedby acute infections, the body can soon
return to normal rates of glutamine use. The muscle glutamine levels are quickly restored and
the muscles are not damaged. Unfortunately, with the continuous metabolic stressthat results
from the chronic infection of HIV disease, the demand for glutamine continues and the
concentration of this amino acid in the musclesfallsrather rapidly. Thisresultsin adeclinein
the synthesis of muscle tissue and, eventually, a wasting away of the muscles. Sincethemuscles
can no longer provide sufficient glutamine, blood levels will also stay chronically low. Only when
glutamine levels arerestored to normal will muscle synthesis be able to work normally in or der
to restore the muscle tissue. Thus, supplementation of this amino acid at levels sufficient to
restore normal status inthe body isvitally important. M usclelossmay berestored or, better yet,
muscle wasting may be preventedinthe first place. This, of cour se, makesglutamine crucial for
the prevention of internal decline and wasting.?

I naddition, glutamine is very important for the maintenance of immune function. Itisthe
primary fuel sour ce for lymphocytes and macrophages. These cells consume glutamine at high
rates even when there are no special demands for immune system response to an infection.®
During animmuner esponse whenthe immune cells have toincreasein number and do their work
of destroying pathogens, the rate at which glutamineis used increases dramatically. Whenthe
body's supply of glutamine runs short, immune functionis compromised. Dr. Shabert notesthat
boththe speedat which T cells mature and the proliferativer esponsesof T cells have been shown
to be positively affected by supplementation with L-glutamine. Glutamine also increases the
activity of natural killer cells and improvesthe function of neutrophils. In addition, glutamineis
critical for theimmune function of the respiratory tract, the genitourinary tract, and the intestinal
tract. Theliningsof thesetractsproduce secretory immunoglobulin A (slg-A), atypeof antibody
which worksin and on theliningsto provide immune defense. Glutamineisa required nutrient
for slg-A-producing cells.

Thisantibody providesthe primary immunological defense of theintestinal tract. Thus,



supplementation with L-glutamine may help restore slg-A production in away that will improve
theimmune defense of the gut lining and help prevent infections? It may be particularly helpful
in reducing the incidence of Candida overgrowth in the mouth (thrush), throat (esophageal
candidiasis), and lower intestinal tract. Researchershave found that decreased slg-A levelsin
the saliva are tied to an increased incidence of Candida problems, as well as other oral
opportunistic infections® L-glutamine may also help to restore the immune function of the
repiratory tract. Thisis, of course, terribly important since so many people living with HIV
experience lung infections. Anything that might boost the lungs ability to protect themselves
could have consider able benefit. Inaddition, adequatesi g-A productioniscrucial for theimmune
defense of the genital and urinary tracts. In a study of HIV+ women, it has been shown that
secretion rates of slg-A are sharply reduced in later disease stages® The levels of slg-A in
cervicovaginal secretions were found to be markedly lower than would be optimal for proper
immunedefensein the genital tract. For all thesereasons, giving thebody sufficient L-glutamine
to help restore adequate amounts of slg-A to the linings of the body could significantly boost
immune defenses.

Glutamine is also critical for maintaining the health of the intestinal tract since it is
required for the constant rebuilding of intestinal cells. The cellslining the intestine function to
absorb nutrientsand to block the uptake of pathogens. These cells are regenerated every 3-4
days. The energy which allows this process to occur comes from glutamine. |If glutamine
concentrations are low, the result is intestinal tissue atrophy and decreased absor ption, with
resulting lack of uptake of nutrientsvital to the body's function. Glutamineisalso necessary to
maintainthe barrierfunctionof the intestines, the body's ability to block the uptakeof pathogens,
improperly digested food particles,and soon. Asisreadily apparent, glutamine sability to help
repair the intestinesis among its most important benefitsfor people living with HIV.

For thoseonintravenous nutrition(total parenteral nutrition/TPN),itiscritically important
to add glutaminetothelV solution. In an extensive review article on the role of glutaminein
critically ill hospitalized patients, it is suggestedthat supplemental glutamine in either enteral or
parenteral feedings may greatly improve nutrition management and increase the speed of
recovery, thus shortening hospital stays.” In part, thisisalmost certainly dueto its capacity to
heal the intestines or prevent their atrophy. Dr. Shabert points out that the usual failure to
replete lean tissue that is seen when standard TPN or most oral nutritional formulasare usedin
an attempt to addresswagting is due to the fact that most such formulasfail to providetherate-
limiting amino acid for muscletissue building, L -glutamine. [For further discussion of glutamine's
importance for intestinal function, see Chapter Nine, Treatmentsfor Intestinal Damage. For
information on the addition of L-glutamine to TPN, see Chapter Nine, Treatments for Weight
Loss. For information on oral formulaswhich contain L-glutamine, see Chapter Three.]

Restoring glutamine sufficiently to achieve optimal blood levels can also be critically
important for maintaining the antioxidant status in the body. As discussed in the next entry,
glutathione is one of the body's best antioxidant defenses against the oxidative damage of HIV
disease. Thereason that L-glutamineisimportant to maintain glutathione levels is somewhat
complicated but thesmpleversionisthis. Theamino acid cysteineisgenerally therate-limiting
factor inthe production of glutathione in the body. In other words, theamount of glutathionethat
you can produce will be dependent on theamount of cysteinethat isavailable for that process.



That'swhy N-acetyl-cysteine, discussed below, isimportant for glutathione synthesis. However,
onceyou'veprovidedall the cysteine that'snecessary, glutamine becomesthe rate-limiting factor
in the production of glutathione. Thus, in a body depleted of glutamine, glutathione production
will never be optimal. Supplementing with both NAC and L -glutamine can greatly improvethe
chancesfor full glutathione replenishment, with all the benefitsthat come from that. It will also
help to ensurethat your body remains capable of properly breaking down all the drugs you may
betaking. Theliver usesglutathionefor the detoxification of drugs. When levelsof glutathione
in theliver aretoo low, itsability to properly break drugs down may be compromised.

Dr. Shabert believesthat the combination of all these needs for glutamine results in a
demand for it that is wel beyond what the body can possibly provide for itself. Thus,
supplementation with sufficient amounts of L-glutamine to provide the body what it needsfor all
these important functions is very crucial. The L-glutamine can be given either orally or
intravenoudy to accomplishthis. Glutamine normally makes up 5-8% of dietary protein sothe
aver age person eating approximately 100 grams of protein per day is getting around 5-8 grams
daily. However, thislevel appearsto beinadequate even for maintenance of glutaminelevelsin
someone living with HIV who isasymptomatic. For someonein mor e advanced disease stages
or in need of intestinal repair or muscle rebuilding, it is hopelessly insufficient. It appearsthat
even those in early, asymptomatic disease stages may need approximately 10 grams per day to
protect their bodies. Asthe disease progresses, moving toward 15 grams per day is probably
appropriate. When therearealready existing problems, increasing to even higher dosesmay be
necessary.

Charlie Smigelski,R.D., aregister eddietitian and r esear cher at Harvard Univer sity, has
suggested that doses of 40 grams per day may be useful for those who need to repair the
intestines or gain weight and muscletissue. Based on hiswork and that of other researchers; it
appear s that doses of 30-40 grams per day (30,000-40,000 mg), spread out over five doses of 6-8
grams each (6,000-8,000 mg), continuedfor at least 7-10 days may be helpful. Lengthier periods
on this higher dosage may be necessary for some, especially if the need for intestinal repair
coincides with the need to restore wasted muscles. Substantial amounts of L-glutamine are
necessary for bothof these so whenthese two problems coincide, it may be necessary to continue
higher dosage levels until both the intestinesand the musclesare well restored. It isonly when
all the extraordinary demands for glutamine neededto effect intestinal and musclerepair are met
that the body will be able to return to meeting day-to-day needs for maintenance of thosetissues
and of proper antioxidant statusin the body with lower levels of L-glutamine.

Thereisablood test available that can measure glutamine levels as part of an assay of
aminoacids in plasma. Unfortunately, blood level scan besomewhat mideadingbecausethebody
will attempt to keep blood levels normal even when the level in the musclesis low. Thus, a
normal blood level may not mean that the muscle level isadequate. If thelevel in the blood is
low, the level inthe musclesis probably very low. However, despitetheinadequaciesof thetest,
Dr. Shabert believes that you could look at sequential blood levelsto at least seeif you are
moving in the right direction. Shebelievesthat a healthy normal level isabove 600 nmol/ml (not
the levels below 600 that some labslist asnormal). Remember that it may take some time for
glutamine levelsto be restored. Thebody will haveto usealot of it to rebuild wasted muscles
and/or repair the small intestine. 1t will need even moreto boost itsstoresto levelsadequatefor



maintaining optimal glutathione levelsand immune function. If your initial blood level is below
600 nmol/ml, you could supplement with L-glutamine for amonthor soand then re-test to seeif
you're taking enough to move your self back toward healthy normal levels. One company that
provides an amino acid assay that includes a glutamine level is MetaMetrix; see Chapter
Fourteen, Nutrient Status Tests just remember Dr. Shabert'swarning that the" normal” level
on their report isactually too low; healthy normal is above 600 nmol/ml).

I ngeneral, doses of 2500-4000 mg, takenonanempty stomach 30-45minutesbefore each
meal and at bedtime (or any four timesthat your stomachis empty), can help to not only maintain
intestinal function, but also to restore lean tissue (muscles), improve immune function, and
maintain optimal antioxidant statusin the body. Daoses of 30-40 grams per day (30,000-40,000
mg), spreadout over five doses of 6-8 grams each (6,000-8,000 mg) may be very hepful for those
with serious intestinal damage or muscle wasting. After repair is effected and muscles are
rebuilt, the lower maintenance doses ar e probably adequate for most people, although the need
can vary among individuals. Having now wor ked with quiteafew peoplewho haveused glutamine
as part of their approachtoreversng wasting, | cantell youthat in anumber of cases, especially
those in which muscle wagsting was alr eady serious, it hastaken a number of months of using 30-
40 grams per day before the muscles were restored. Dr. Shabert also points out that during
intensive exercise glutamine is used to restore glycogen to the muscles when they've been
drained by the demands of the exercise. Thus,such exer cise canincreaseyour body's need for
glutamine. Dr. Shabert suggests adding 5 grams of glutamineto your runner'sbottle of liquid,
and sipping it throughout the exercise period.

For those who have difficulty finding 3-5 times per day when the stomach is empty,
scheduling the glutamine supplement to be taken upon arising, mid-morning, mid-afternoon,
before bed, and in the middle of the night (if you wake up then anyway) will probably be best.
Glutamine isavailablein both capsules (usually 500 mg each) and powdered form. However, in
general, the powdered form is preferable since far too many capsuleswould be required to meet
the dosage levels necessary for the best results. For those in need of higher dosages, the
powdered form isamust. It will be much easiertotake andis considerably less expensive than
the encapsulated forms. In addition, you'd never want to take 80 gelatin capsules per day of
anything. Thegelatin in the capsules could causediarrhea. With most products, each teaspoon
of L-glutamine powder contains approximately 4 grams. If you're doing the higher dose of 40 g
per day, this would mean taking approximately 2 teaspoons, five times per day. After the
intensivetherapy period, the dosage can be reducedto 3/4 to one teaspoon (3-4 grams), 3-4times
per day. The powder can be mixed in a half a cup of water or juiceor, if you prefer, in a warm
liquid such as soup or tea. Don't, however, add it to hot liquids. For those who can't find it
locally, a mail-order sourcefor glutamine powder is Wholesale Health, a direct buying service
for obtaining supplements for people living with HI'V (see Chapter Five, Obtaining Drugs,
Nutrients, & Therapeutic Agents).

[No known toxicity. Individuals who are on protein-restricted diets because of advanced
liver or kidney disease should not take glutamine without their physician'sapproval sinceit would
have to be consdered part of the limited amount of protein allowed. If it'staken too latein the
day (around bedtime), some people feel that they havetroubleseeping, probably due toits effect
on neurotransmitters. If thisisa problem, skip thelate dose and increase the amount in other



doses. And now to addressthefalse rumorsthat have been bandied about by companiestrying
to sdl a particular product: the purported problem with ammonia is nonsense. Therumor has
beenthat glutamine could increaseammoniato a dangerous level in the body. Thisissmply not
true. In somestudieswher ehigh dosesof glutaminewer egiven, theammonialevelswer edightly
higher in those taking glutamine thanin those on placebo, but the difference wasnot significant
and the levels were still withinthe normal range. Some companieshavefalsely claimed that most
glutamine (not their s, of cour se) breaks down rapidly and turns intoammoniawhenit isaddedto
a liquid. In fact, at room temperature glutamine decreases by 0.1 % in 24 hours. When
refrigerated, the processis muchdower. Pyroglutamicacid, thebreakdown product of glutamine,
formsat lessthan 0.02% per day, with ammoniaforming at lessthan 0.01 mmaol/l per day. It s,
therefore, quite safe to make a day's supply of glutamine, refrigerate it, and drink the liquid
throughout theday. Dr. Shabert points out that when people exer cise, they produce lactic acid
(hydrogenions) and that glutamineisone way that the body getsrid of these excess hydrogen
ions, restoring an appropriate acid/base balance. In other words, not only isit not contributing

to an imbalancein the body, it'sactually part of how the body restores balance]
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