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infection did not lead to an increase in false-posi-

tive syphilis serologies.7 

Mertz and the CDC were involved in two stud-

ies, published last year in the Journal of Infectious 
Diseases, that looked at genital ulcers and 11W 
Those studies’ findings were as follows: 

In 1994, clinicians in Jackson, MS, noted an 

apparent outbreak of atypical genital ulcers. Of 

143 patients with ulcers, 56 (390/6) were positive 

for I-iaemophilus ducreyi (the bacterium that 

causes chancroid); 44(31%) had herpes simplex 

virus; 27(19%) had Treponeina pallid urn (the bac-

terium that causes syphilis); 12 (80/6) were posi-

tive for more than one organism. Clinicians 

tested 136 of these patients for HIV and found 

that 14(10%) were HIV-seropositive, compared 

with none of 200 patients without ulcers. Plus, 

HIV-1 DNA was detected by a multiplex poly-

merase chain reaction (PCR) assay in ulcers of 

six of the HIV-positive patients.’ 

Another study was conducted in 10 U.S- cities 

to determine the etiology of genital ulcers and to 

assess the prevalence of HIV infection in ulcer 

patients. Clinicians collected ulcer and serum 

specimens from about 50 ulcer patients at a 511) 

clinic in each city. Herpes simplex virus (}ISV) 
was detected in more than 50% of specimens 

from all cities except Memphis, TN, which had 

42%. WV seroprevalence in ulcer patients ranged 

from 0% to 180/6? 
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New supplement treats 
AIDS wasting successfully 
Pilot shows weight gains in muscle 

Wing syndrome long has caused serious 
problems for about one in four AIDS 

patients, causing them to gain more fat mass 
while their overall body weight declines signifi-
cantly. The syndrome robs them of lean body 
mass and sometimes leads to muscle weakness 
and organ failure. 

Clinicians most commonly have treated AIDS 
wasting with testosterone injections or injections 
of a human growth hormone, such as Semsthn, 
manufactured by Serono Laboratories in Norwell, 
MA. (See story on AIDS wasting in AIDS Guide 
for Health Care Workers, inserted in this issue.) 

However, patients sometimes discontinue 
these treatments because of side effects. And the 
injections require prescriptions and careful med-
ical oversight. 

Now a new study presented at the 6th Confer-
ence on Retroviruses and Opportunistic Infections 
in Chicago suggests there might be an easier treat-
ment that has no known side effects and does not 
need to be prescribed or injected. The treatment is 
a mixture of -hydroxy E-methylbutyrate (1-1MB), 
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Coverage at the 6th Conference an Retro VIrUSeS and Opportunistic infections 

So-how does 
the elixir work? 
An over-the--counter supplement containing 

1›18-hvdroxy 3-methylbutyrate (HMB), argi-
nine, and glutainine has a variety of potential 
health benefits that could greatly help people 
living-withJ{WIAED&---

MTI BioTech of Iowa State University 
Research Park in Ames, IA, manufactures the 
orange-flavored drink, called Juven, and pro-
vides this guide to its ingredients: 

HMB: This biochemical is produced natu-
rally in the body from proteins containing the 
amino add leucine. 

- -Earlier studies have shown-evidencethat 
1-1MB greatly increases the muscle-building and 
fat-reducing effects of resistance training in 
healthy men and women, and that it may be a 
critical element for increasing and preserving 
muscle size and function. It also may offer ben-
efits to the cardiovascular system and acceler-
ate fat loss while maintaining lean body mass 
during periods of caThtiiff iestridiciæ. 

Research also suggests 1-1MB can support 
the body’s natural immune system function 
during times of stress. 

Arginine: This is a semi-essential amino 
add that can be used in protein synthesis and 
biosynthesis of other amino adds and plays a 
key part in elimination of excess protein nitro-
gen in the urea cycle. 

arginine, and glutamine that patients take in the 
form of an orange-flavored drink mix. The mix-
hire, called Juven, is made by MTI Biotech in 
Ames, IA, and is sold over the counter as a dietary 
supplement. (See description of Juven, above.) 

A double-blind, placebo-controlled study tar-
geting 68 AlI)S patients who had lost more than 
109/6 of their body weight had remarkable out-
comes, says Robert H. Clark, MD, director of 
HIV clinical services for Nassau County Medical 
Center in East Meadow, NY The clinic treats 
more than 900 AIDS patients. 600 of which are 
regular patients. 

was a pilot study and it showed unbeliev-
able results," Dark says. "We had a control group 

Studies have shown that -there is -a greater -
demand for arginine during anabolism or 
growth, and researchers theorize that the 
demand for arginine may increase during 
periods of stress, such as injury and illness 

Also, arginine may increase lymphocyte 
response to immune system stimulation, espe-
daily in cancer, and it may enhance wound 
healing-by-increasing- the-amount of collagen--
deposited into the wound. 

Research also shows that arginine may 
increase the total protein content at the 
wound site. 

� Glutamine: Glutamine is the most abun-
dant amino add and can be synthesized by 
nearly all tissues. It’s the primary carrier of 
nitrogen-between tissues-and-organs in the - 
human body. 

The intestinal tissues use glutamine as a pri-
mary energy source rather than glucose, and 
it’s needed to maintain muscle function and 
size. 

Research suggests that during periods of 
excessive cellular turnover, such as tumor pro-
gression and recovery from trauma and infer-
lion, there tends to be a depletion of muscle 
glutaniine stores, so a supplement of glutaniine 
may be necessary. 

For more information, contact MTI BioTech 
Inc., Iowa State University Research Park, 
2625 North Loop Drive, Suite 2150, Ames, IA 
50010; telephone: (877) 465-8836; Web site: 
www.juven.com. U 

and we had a group we gave the Juven to, and 
after eight weeks the Juven group gained more 
muscle than they would in just about any treat-
ment regimen out there." 

The Juven study group gained an average of 
6-5 pounds over eight weeks, including a 55-
pound gain of muscle weight. The placebo group 
continued to lose muscle at an average of 1.5 
pounds during the eight-week periocL 

Clark’s team saw no significant side effects 
with the supplement, and some patients reported 
that theft diarrhea and bowel problems were 
reduced. 

The study also found that the participants tak-
ing Juven had an increase in T-cells and their HIV 
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of the Bib Conference on 

Improvement in Immune Status in Wasting AIDS Patient 
by Providing Muscle and Immune Tissue-Specific Nutrition 

Placebo MMWArgfGln 
Parameter Eight week change p.c 
Lymphocytes, 1000/mm3 -0.31 0.29 0.007 
GD3/mm2 -2.46 211 0.01 
CD4/mm3 -49 17 0.10 
CD8Imm3 -188 167 0.02 
VL log copies/ml 0.40 -0.29 0.007 
VL>400 (n=28), log copies/ml 0.64 -.046 0-007 

Source: PCP. wastinglpcotozoa, and other organ system complications (poster 
session 86) 61b Conference on Rctrovirtffies and Opportunislic Infections. 
Chicago; Feb 1-5.1999. 

viral loads decreased. The control group’s viral 
load increased. (See chart detailing results, 
above.) 

"The other exciting news was about lipodys-
trophy, where patients start to get fat in all the 
wrong places and start to look funny and com-
plain horribly about it," Clark says. "With Juven, 
they tended to redistribute their fat back to a 
more normal distribution pattern." 

Researchers found that change by measuring 
the patients’ total body fat using a volume dis-
placement machine and then measuring their 
arms and legs with circumference measurements 
and calipers, he explains. They also did a CT-
scan of the patients’ thighs. 

"Here all they had was nutrients, and their fat 
seemed to distribute to a more normalized pat-
tern, and they gained five pounds of muscle in 
eight weeks." Clark says. 

.

CDC stats show unsafe sex 
practices are increasing 
AIDS group calls for greater WV prevention focus 

It’s becoming dear that Americans are return-
ing to unsafe sex practices, which could lead 

to a new 4tatistical bump in the WV infection 
python, a national AIDS advocacy group says. 

"It’s true we’ve done a good job on investing in 
AIDS research and treatment, and as a result the 
AIDS death rate is coming down dramatically." 

uses and 0ppottmstw 

Clark says clinicians should use Juven 
as a preventive measure and have AIDS 
patients take the supplement before they 
lose body weight from wasting- "You 
don’t want to start after wasting begins; 
instead, just head them off at the pass-" 

The supplement, consisting of two 
amino acids and HMB, was developed at 
Iowa State University in Ames, where 
scientists were interested in the growth 
of muscle and preventing muscle break-
down. Clark says they isolated HMJ3 and 
discovered its importance to muscle 
development. "It’s been used by body 
builders to build more muscle, and it’s 
been used in a lot of studies of animals 

that have shown how to increase muscle mass 
in chicken breasts, for example." 

The supplement comes in little packets and 
costs less than $180 per month. Clark recom-
mends patients take one package mixed into 
eight ounces of water twice a day. It has a 
pleasant orange taste, and the company is 
developing other flavors. 

Clark and other researchers soon will conduct 
more studies with juven, looking at whether 
AIDS patients taking the supplement have fewer 
emergency room admissions, fewer bouts with 
pneumonia, less diarrhea, and other problems. 

"We’ll follow patients over a longer period of 
time to see whether they sustain the weight gain 
and to see if they get a better response to decreas-
ing infections," Clark says. -It seems pretty pro-
mising that I might get a decreased utilization of 
health care resources from these patients"� 

 

says Daniel Zingale, executive director of AIDS 
Action, a Washington, DC-based group that rep-
resents 3,200 conimunity-based organizations that 
serve people with HIV/AIDS. 

"But we haven’t invested in prevention, so 
HIV infection rates are going up," Zingale says. 

Zingale specifically refers to the recent 
Centers for Disease Control and Prevention 
Morbidity and Mortality Weekly ReporP, which 
shows an increase in the percentage of men 
engaging in anal sex without using condoms 
between 1994 and 1997. 

The MMWR referred to an annual street sur-
vey conducted by The Stop AIDS Project in San 
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Nutritional Treatment for Acquired immunodeficiency Virus-
Associated Wasting Using 3-Hydroxy f3-Methylbutyrate, Glutaniine, 

and Arginine: A Randomized, Double-Blind, Placebo-Controlled Study 

Robert H. Clark, MD*; Getachew Feleke, MD*; Mehraj Din, MD*; Tâbassum Yasinin,  MD*; 
Guipreet Singh, MD*; Faroque A. Khan, MB, MACP*; and John A. Ratlimacher, PhDf 

1mm the Neuas Coanty Medkal Canta’, East Mexidom, New Ywh and flowa State 1,4,ivnsi Anws lows 

ABSTRACT. Background:  The current study was designed to 
examine whether a combination of three nutrients, ermaist-
ing of -hydroxy--methyThutyrate (TIME), a metabolite 
of leucine, lglutamine (Gin) and L-arginine (Axe), each of 
which has been previously shown to slow muscle proteolysis, 
could synergistically alter the aimte of muscle wasting in 
patients with established acquired immunodeficiency syn-
drome (AJDS) Methodv Sixty-eight human immunodeficieney 
virus (ffiV)-infrcted patients with a documented night loss 
of at least 5% in the previous 3 months were recruited from 
the 11W clinic at Nassau County Medical Center. The sub-
jeers were randomly assigned in a double-blind fashion to 
receive either placebo containing malindextrin or the nutri-
ent mixture (JIMWArg/Gln) containing 3 g mrlB, 14 g !rgltt 
taminc, and 14 g t-arginine given in two divided doses daily 
ifir 8 weeks. Body weights (MW) were recorded weekly and 
lean body mass (LBM) and fat mass (FM) were measured by 
air displacement plethyssiography and by a single comput-
erized tomography (Cl) slice though the thigh at 0, 4, and 8 

Acquired immunodeficiency syndrome (AIDS)-re-
lated wasting is associated with sircant loss in both 
lean body mass and in fat mass, which in at least 
untreated AIDS patients, are strongly associated with 
loss of fimctian and increased morbidity and mortality.3 
In many cases there is a disproportionate loss of lean 
tissue with preservation of fat mass-2 In spite of re-
cent advances in highly active antiretroviral therapy 
(HAART), patients may gain weight but continue to 
lose muscle4; the weight gain is predominantly fat that 
can in some cases be abnormally redistributed to the 
abdominal and neck regions-5" Whether these changes 
are due to the virus or are side effects of the antiret-
roviral therapies is not frilly understood. 
Although adequate nutrition is critical to the man-

agement of weight loss associated with human immu-
nodeficiency virus (11EV) and AIDS,7 nutrition-related 
supplements have mostly been ineffective in promoting 
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weeks. Ruift Forty-three subjects completed the 8-week 
protocol, (placebo, n =21; HMB/AreJGln, a = 22). At 8 weeks, 
the subjects consuming the BMB/Arg(Gln mixture gained 
3.0 – 0.5 kg of BW while those supplemented with the 
placebo gained 0.87 – 0.84 kg (p = -009). The BW gain in 
the HMBIArg/Gln-treated subjects was predominantly L.BM 
(2.58 – 0.75 kg) compared with the placebo-supplemented 
subjects who lost lean mass (-030 – 0.69 kg, p = .003). No 
significant  change in FM gain was observed (0.43 – 0.83 kg 
for the group receiving .HMB/ArgfG?n and LI?? – 0.64 kg for 
the group receiving the placebo, p> .20). Similar percentage 
changes in muscle mass and fat mass were observed with (72 

ans. llnmiiine status was also improved as evident by an 
increase in CD, and CD3 cells and a decrease in the fiN viral 
load with RMR’Argttln supplementation- Qmdusünzr  The 
data indicate that the BM&tg/Gln mixture can markedly 
alter the course of lean tissue loss in patients with AIDS-
associated wasting Uourw! ofParenterat and Eizteroi NutrWon 
24d33-139, 2000) 

or slowing lean tissue loss even during aggressive 
nutritional supplementation? Most of the success with 
nutrition therapy has centered around countering the 
caloric deficit caused by decreased appetite and diar-
rhea-associated losses in nutrients? Indirectly, appe-
tite stimulants such a megesterol acetate and dron-
ahinol have been shown to be effective in promoting 
weiht gain but this gain has been predominantly 
fat ° 

Most AIDS patients consume adequate amino acids 
and energy to support muscle maximal protein synthe-
sis.9 The problem ofwastingis, therefore, probably due 
to an accelerated rate of muscle catabolism relative to 
protein synthesis?" Thus, nutritional strategies to cor-
rect the wasting problem should he aimed at slowing 
the catabolic processes in muscle. 

Based on the current literature, there are three 
nutritional substrates that can impact muscle proteol-
ysis: arginine,"’6 glutamne,’ and the leucine 
metabolite, -hydroxy--methyThuLyrate (BMB)20’ 
(Fig. 1). All three of these nutrients have been shown to 
impact the loss of muscle or slow the turnover muscle 
protein. Glutamine, plays an important role in the 
nutrition" of lymphocytes2 and intestinal mus-

cosa.2" Maintenance of high intracellular levels of 
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muscle glutamine appears to be a major regulator of 
muscle proteolysis.17As-6 Arginine is the precursor to 
nitric oxide in the body27 which is thought to play a role 
in nitrogen sparing effect in frauma wound heal-
ing,‘A and immune stimulation.  Last, lIMB is 
thought to exert a protective effect on muscle such that 
processes causing muscle damage and muscle proteol-
ysis are rmnmized’ BMB supplementation has 
been shown to markedly decrease the exercise-induced 
damage in muscle. The mechanism by which liMB 
slows muscle protein breakdown is not fully under-
stood2’ but it is likely that B31B is acting on muscle by 
mechanism(s) distinct from those of arginine and 
glutamme. 

The experimental aim of this study was to test the 
hypothesis that a combination of BMB, arginine, and 
glutamine can alter the course of AIDS-wasting syn-
drome and provide a nutritional alternative to long-
term treatment of this wasting syndrome. 

MATSIUALS AND METHODS 

Human Subjects 

The study was approved by the Nassau County Med-
ical Center Institutional Review Board- Subjects were 
recruited from the centers lilY clinic because they 
exhibited greater than 5% unintentional weight loss 
over the previous 3 months. Both males (n = 54) and 
females (xi = 14) were recruited. HW infection was 
confirmed from the Medical Center’s records. The 
AIDS patients were diagnosed by standard Centers for 
Disease Control (CDC) criteria Subjects were screened 
and excluded if they had evidence or history of any of 
the following: diabetes mellitus or cardiac, liver, or 
renal diseases. Subjects were excluded if they were 
deemed by their physicians to be unable to participate 
in any of the outlined measurements or if a recent 
change of antiretroviral therapy was made. In addi-
tion, subjects with acute illnesses and infections and 
active opportunistic infections were excluded. All sub-
jects were undergoing antiretroviral therapy, and all 
were on multiple combination therapies. Four subjects 

on specific anabolic protocol (eg, growth hormone and 
testosterone) were also included and the subjects main-
tained the anaholic protocol throughout the treabnait 
and placebo portions of the protocol. Twelve subjects 
dropped out from the IIMB/ArgIGIn treatment and 13 
from the placebo treatment the high dropout rate is 
common to all nutritional and anabolic studies in this 
group of patients. Three subjects finished the protocol 
but were dropped due to lack of compliance (one in the 
placebo group because it took 12 weeks to finish the 
protocol; and two in the HMB/ArgIG]n group because 
they Ihiled to consume the supplement). In addition, 
three subjects on the placebo treatment finished 4 
weeks, and data were used where appropriate. Twenty-
one subjects finished the 8-week placebo arm of the study 

= 18,2 =3), and 22 finished the BMB/ArgIGlnarm 
= 20, 2 = 2). Subject characteristics are presented in 

Table 1. 

Protocol 

Before admission into the study, the experimental 
procedures were explained, and written consent was 
obtained from each participating subject During the 
screening interview, subjects were asked to fill out 
demographic questionnaires with detailed information 
about their lily infection, and detailed past medical 
and family histories. Each subject was also asked to fill 
out a questionnaire regarding adverse effects and a 
psychological profl1e before starting the study; all sub-
jects were required to fill out these forms repeatedly on a 
weekly basis during the study period- Treatments were 
randomly assigned to each subject using computer-
generated random numbers before the start of the 
study. None of the subjects or the clinicians taking care 
of the patients was informed of the order of the 
assigned treatments. Subjects were assigned to either 
a placebo treatment that contained bulk raaltodextrin. 
or an amino acid mixture treatment (IIMBIArg/G)n) 
containing 14j arginine (free base), 14 g glutamine, 
and 3 g D518  (calcium salt) daily. The placebo and 
amino acid mixture were isocaloric (200 cal/d). Citric 
acid was added so that a final pH of 4.5 was achieved. 
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14  of-argiaine (4trJ, aM 14 g cjt-jhdamine (Gin) r day 0 

Thatment 

(liMB), 
1-21 

HMB!Arg/Gn 

Recruit ed oetic.tt Corn 1etcd patients" Reruited tctients Completed patients 

11= 34 21 34 22 

AV, Y-- 40.0–1.1 4O.2–13°" 39.5–L2 40.9–14 

Baseline weight, kg 66.9–2.5 69.3–2.St 67.4–2.2 70.6–15 

Baseline fat, % !R-2 1-5 20.4–1? 20.8–L8 19.2–11 

Baseline lean, To 31.8–1.5 79.6 LT 78.9–18 30.8–21 

Baseline CD" cellspermiliiliter 405.4–616 443.7–79.8° 2333–510 364.0–66.1 

Viral land, lozconies Per millilitar 3.3–0j9 3.4–0.23° 3.7–0.21 3.5–0.25 

¶ecrmtezt patients are all ijalients who enrolled and corn leted the baseline measurements. 
"Completed patients are these who ennæled in the study ad completed the entire 8-week protoml. 
’Mean – SB. 
dNg statistical difference between freatwant groans at baseline, 

Subjects were instructed to mix the contents of the 
entire packet with 8 ounces of a fruit juice of their 
choice. This procedure improved the palatability of the 
mixture and both treatment mixtures were well toler-
ated by both groups. Each group received the supple-
ment in a foil-sealed packet given in two equal doses 
daily. Each dose was supplied in a separate packet and 
was allocated by subject number. The subjects were 
required to fill out weekly questionnaires self-report-
ing their compliance for taking the supplement. Every 
week, subjects reported to the medical center to pick up 
a week’s allotment of supplements, for measurement of 
their body weights (fasted), and had their vital signs 
checked; in addition, the subjects recorded and filled 
out the questionnaires outlined above. 

Bo, Corithosition 

Body weights were recorded . weekly. Regional 
changes in body mass were estimated by measuring 
the circumferences of the fbreann, upper arm, and 
thigh at 0, 4, and 8 weeks. Body composition was 
assessed using 3 methods. Total body lean mass and 
fat mass were determined by skinfolti thickness and 
by an air displacement plethysmography (Bod Pod, 
LMI, Concord, CA)36X at 0, 4, and 8 weeks. A single 
computerized tomography (CT) slice of the thigh was 
also made at 0 and 8 weeks to estimate leg muscle and 
adipose. 37
 - 

Blood Sampling 

Blood sampling was performed during the screening 
period and after 2,4,6, and 8 weeks for determinations 
of blood chemistry, liver fimetion tests, blood lipids and 
hematologic parameters (LabCorp, Uniondale, NY). 
Additional blood was sampled during the screening 
period and after 4 and 8 weeks for measurements of 
CD4 counts (LabCorp) and during the screening period 
and after 8 weeks for determinations of THY viral loads 
(LabCorp); the minimum detection limit was 400 cop-
ies per milliliter. Compliance to the protocol was mon-
itored by estimating the concentrations of 11MB in 
blood, from samples taken at O. 4, and 8 weeks and by 
random urine samples taken 0, 2,4, 6, and 8 weeks.M 

In preliminary studies, we showed that plasma levels 

of lIMB are elevated 2- to 3-fold. 10th 12 hours after 
consurnntion of a 1 g of lIMB; approximately 25% to 
50% of the dietary HMB is exacted in the urine daily 
resulting in a 10-fold increase in urinary RMIB concen-
tration.. A subject was deemed noncompliant if greater 
than 50% of the samples were not elevated. 

Data AroJysis 

The data are expressed as mean – SEAL Four- and 
eight-week changes from basal were analyzed by a 
one-way analysis of variance (ANOVA).39 REV viral 
load values were transformed to login before perform-
ing an ANOVA. 

Table I summarizes the physical characteristics of 
the subjects for each treafanent. There were no pre-
study differences, and no significant treatment differ-
ences in subjects’ demographics, drug treatments, 
or physical characteristics before or after the study. 
Thirty-five percent of the subjects entering the study 
dropped out However, those subjects who dropped out 
of the study were similar in physical characteristics 
(Table I) and did not bias the results collected from the 
subjects who completed the 8-week protocol. Eighteen 
subjects (25%) dropped out before the midterm mea-
surements (4 weeks), of whom 9 subjects failed to 
return after the initial screening visit; therefore, no 
body composition measurements could be determined. 
Three of the subjects were dropped because of noncom-
pliance and the remainder dropped because they failed 
to return for subsequent visits. 

Twenty-five blood chemistries were monitored dur-
ing the study. None of these parameters were changed 
due to treatment, although there were trends toward 
lower triglyceride levels, higher protein, and higher 
hemoglobin levels in the group receiving the amino 
acid supplements. There were no changes in hepatic 
enzyme profiles, nor were there changes in the indica-
tors of kidney function as a result of intake of the 
nutrient supplements, except for increases in blood 
urea nitrogen (BUN); these were due to higher nitro-
gen intakes in the HMB/ArgiGln-supplemented group. 
The nutrient supplement was well tolerated with no 
adverse side effects noted. - 
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The subjects t&cng the HMBtArg/Gin p = .0(19) 
gained significantly more body weight over the entire 
8-week study period, gaining 2.6 kg more weight than 
the placebo group (Fig. 2). Measured by an air displace-
ment plethysmography, lean tissue increased by 2.6 kg 
(Fig. 3) in the EMWArg/Gln group while the placebo 
group lost 0.7 kg of lean tissue over the 8-week period 
(p = .003, HMB/Arg(Gln vs placebo). Figure 4 shows 
that 709a of the 11MB/Mg/Gin subjects gained greater 
than 0.5 kg of lean mass compared to 409e of the pla-
cebo-treated subjects. No significant changes in fat 
masses were noted for the placebo- and HMB/Arg/Gln-
treated groups (p> .20), respectively. The placebo-
supplemented subjects gained 0.4 kg of weight, which 
was composed entirely of fat, whereas the HMB1Arg/Gln-
supplemented subjects gained3.Okgcomposed primarily 
of lean tissue. In addition, innt-to-treat analysis was 
performed on those subjects who dropped out after 4 
weeks and followed the supplementation protocol batbre 
dmppiing out. I.ast value forward procedure was used for 
the ANOV.& The magnitude of The body composition 
changes was similar ID the intent-to-treat analysis. Sub-
jects consuming the HMBLArgk3ln gained more weight 
and lean tissue (2S kg, p = .016 and 2.5 kg, p = .002, 
respectively) compared with those subjects consuming 
the placebo supplement (0.6 kg and �0.5kg, respec-
tively). There were no significant differences in fat mass 
gain (p > .25). 

Body compositional changes measured with air dis-
placement plethysmography (Rod Pod) are supported 
by the sum of skinfold measurements, (0.1 and 1.6 kg 
increases in 8-week lean body mass for the placebo-
and BMB/ArWGIn-treated groups, respectively). In 
addition, CT scans through the thigh indicated similar 
changes in muscle and fat tissues. We observed a 4% net 
increase in muscle area associated with HMIB/ArgJGIn 
(p = .10) and 7% net increase in fat area with 
BMB/ArgiGln. Together, these data indicate that 
JJMB/Arg/Cln increased weight, and that most of the 
weight gain was due to muscle tissue gains. 
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HMBIArgIGIn 

PLACESO 
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ffic. 2. Weekly changes in body weight in subjects with acquired 
imniunodeficiency syndrome (AIDS)-relnted vesting. Twenty-two 
subjects consumed a supplement containing 3 g of -hydroxy-
(-methybutyrate (EMB). 14 g of L-argimne (Mg) and 14 g of 14111-
tamine (Old) per day, and 21 subjects received a placebo supplement 
Means and average SEM am presented. Overall gain an the 
HMB/A,-gtCln group was signi&antly different from the placebo 
group at   weeks (p <.01). 
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FP-. 3. Changes in lean tissue weight (Bed Pod) in subjects with 
acquired immunodeficiency syndrome (A1D5)-relatth wasting Over-
all gain on the -hydxoxy-fl-methybutyrate, Larginine, L-glutanthie 
WMWArg/Ghi) group was significantly different from the placebo 
group at 3 weeks (p <MI The net introase in lean body mass was 
225 kg over the 8-week period. 

The effect of withdrawal of 11MB/Mg/Gin supple-
mentation was assessed in eight subjects. After a 
washout period of 1 to 3 weeks, subjects who received 
the HMB/MgIGIn were given a placebo for an addi-
tional 8 weeks. Body composition was measured on 
enrollment and at 8 weeks (hr each treatment period. 
The differences in 8-week changes in body composition 
were compared by a paired t test In these eight sub-
jects, supplementation with }IMB/Arg/Gln resulted in 
a gain in weight (3.8 kg), fat (0.8 kg), and lean body 
mass (2.9 kg). However, during the placebo supplemen-
tation, when the RlyiBIArgICin supplementation was 
withdrawn, the subjects lost weight (-0.2 kg, p = .04) 
and tended to lose predominantly lean body mass (�L5 
kg, p = .09). There was no significant change in the 
amount of fat gained during the 8-week periods. 

There was a significant increase in total circulating 
lymphocyte numbers in those subjects supplemented 
With FTh4lMArg/Gln (0.29 – 0.14)( 103 celLs/mm3) 

C 

C 
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0 a 
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1ôºffbäisf  

Ftc. 4 Lean gain in individual subjects with acquired immunodefi-
ciency syndrome (MO3)-reiated wasting. Overall lean gain on the 
-hrdrnxy--.nethvbutyrate, L-arginine, L-glutarnine (EMEFArg(GIn) 

group was significantly different from the placebo group at 8 weeks 
C .01). 
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compared with those sunpiemented with a placebo 
(-0.31 0.15 x 10). The increases in lymphocyte 
numbers were reflected by increased 0)3 (p = .01) and 
(3D8 (p = .02) subsets (Fig. 5). The 111EV viral load 
was significantly decreased in the BMB/Arg/Gln-
supplemented group (p = M07) as compared the placebo-
supplemented group (Fig. 6). When subjects with a 
viral load less than 400 copies per milliliter were 
removed from the analysis, the FIMIB/Arg/Gln-sup-
plemented group (p = .007) decreased the viral load by 
0.46 – 0.27 log copies per milliliter, whereas, the pla-
cebo-supplemented group had an increase in the viral 
load by 064 – 0.27 log copies per milliliter. 

II)(I{ft:!4B.1I 

The current study dearly showed by air displace-
ment plethysmography,as CT of the leg muscles 
and measurements of midarm circurnrences, that 
HMB/Arg/Gln can increase lean tissue in AIDS-wasted 
patients. These independent methods correlated well, 
and the gradual increases in lean body mass over time 
and the lack of any evidence of edema developing 
during the course of the study argue against any of 
these effects being attributed to increased intracellular 
water, and argue strongly that most of the beneficial 
effects of the amino acid mixture is due to increases in 
muscle tissue. Although 11MB, kg, and Gin have been 
shown independently to alter either protein synthetic 
rates or rates of protein breakdown in muscle tissue, 
the magnitude of muscle regains in the current study 
suggests that the three compounds are working syner-
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T-cell Subsets 

ha. 5 Change in CD3, CDc. and CD8 counts in subjeSs with 
acquired immunodeficiency SyIIdTOUte (A1DS)-related wasting. 
Means SE are p=entad- frHydroxy--methybutyrate. £-argnne, 
L-gtutamine (HMEIArg/G!n)-sapplemantth group was signiScantly 
increased as compared front the placebo-supplenienthd group at S 
veeks for CO3(a Oi), and CD. counts ( .02) and tended to be 
increased for CD, (p .10). 

LE 

p.O07 

ad d-an0e = 0.7 
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-2-

XF0090043013? 

I c Piacebol 
HMB/AscaG4n 

net mange 1.0 

All patients Patient with a 
YL> 400 copieslmL 

Fie- & ChBnga in Inman irmnunodeficiency virus (ElY) viral kad, 
log copies per milliliter, in all subjcth Cu = 43) and those subjects 
with an initial 11W viral load greater than 400 copies per millihitar. 
Means – qE are presented. The 8-week change Sr the 3-hydroxy-

-methybutyrate, targinine i4utaminn (IIM&Arg/Gln) group was 
signiiil2ntly different from the placebo group at S weeks (p = .007). 

gistically, by favorably altering the rates of protein 
breakdown relative to protein synthesis, thus resulting 
in net protein accretion. 

The mechanism of muscle wasting in AIDS patients 
is not well understood. Most of the reported studies are 
limited in scope and do not allow ibr any conclusions 
to be made on the mechanism of AIDS wasting. One 
study, measuring protein turnover with 15N-nitrogen 
methods suggested that total body protein turnover 
was slowed in patients with AIDS° In another study, 
using urinary 3-methy]bistidine and ¶ooding dose" 
methodologies, showed no demonstrable changes in the 
rates of vrotein synthesis in patients with AIDS and 
AllIS-wasting, but there was an increase in the rates 
muscle protein breakdown.13 

Supplementation with glutamine in doses of 10 to 40 
g/d has been shown to maintain lean tissue mass. One 
report" indicated that supplementation of glutamine 
at levels of 40 g1d increased body cell mass gain in 
AIDS patients resulting in a net increase of t3 kg over 
a 12-week period. Although this response is less than 
the gain reported in the present study, it still indicates 
that glutamine can support, in part, the regain of lean 
tissue in patients with AIDS. 

Similar to glutamine, arginine has also been shown 
to maintain lean tissue mass. In several clinical stud-
ies arginine supplementation has been shown to spare 
nitroen, improve wound healing, and support lean 

gain-5a The nitric oxide produced from arginine 
appears to be responsible for the beneficial nutritional 
effects of arginine in humans and animals?7 One study 
with a mixture of arginine and w-3 fatty acids42 showed 
no effect on fat-free mass in AIDS patients. The ieucine 
metabolite, 11MB, has also been shown to support urns-
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etc mass and 27owth?°21  Both leucine and HIY[B have 

been shown in vitro to support muscle mass by slowing 
muscle proteolysis, and both have also been shown 

to increase protein synthesia2" previous stumes in 

exercising humans indicate that EMB can rtlY sup-

press exercise-induced muscle damage. 1 Leucine 

and its ketoacid, a-ketoisccaproate (XIC), have been 

shown to interact with protein metabolism. It is not 

clear how leucine or its metabolite interact, but it is 
hypothesized that 11MB is responsible for the meta-
bolic effects of leucine and KIC. 

The effects seen with I[MBIArgIG1n supplements-

bon are very similar to those observed in response 
to administration of recombinant growth hormoneM, 

and anabolic cofflosteroids,°’ both of which had 
been shown to increase body weight and lean body 
mass. However, the absolute changes in lean body 
MA ss observed in this study and those of hormonal 
therapies are difficult to compare because of differ-
ences of methodologies used. 

Although the EMBfArgfCln supplement provided 
ED g of additional nitrogen per day compared with 0 g 
provided in the placebo supplement, it is unlikely that 
the additional nitrogen contributed significantly to the 
effects of the IFIMWArg/Gln mixtures in AIDS patients. 
Supplemental nitrogen in the form of protein or amino 
acids has been shown to be ineffective in increasing 
lean mass gain in AIDS-wasted Patients-949 In fact, 
supplementation with 40 g of glycine (placebo) resulted 
in a decrease lean gain in AIDS patients over tina’In 
addition, glycine and other nonessential amino acids 
can themselves be biologic modifiers. °°’ Because of 
uncertainties and lack of concern of what is an appro-
priate placebo, the placebo was balanced only, for calo-
ries. 

The BMB/Arg/Gln mixture appeared to be well to!-
crated and appeared safe. The small increases in blood 
urea nitrogen were likely related to increased nitrogen 
intake and did not result in any changes in liver 
enzymes, nor in any changes in serum creatinine. It 
should also be noted that all subjects were on multiple 
combination antiretruviral drug therapies and the 
HMB/Arg/Gln mixture did not interfere with their 
activities. In fact, there appeared to be some enhance-
ment of their action. The relative decrease in the RN 
viral load with HIs{B/Arg/GIn along with a positive 
change in CD4- and CDrpositive cells suggest an 
improved immune status. Although there are studies 
that have shown IftIB, arginine, and gkitamine to 
support the immune system positively, it is not known 
if these are direct effects or indirectly the result of the 
regained muscle mass or the enhancement of the anti-
retroviral therapies. 

The involuntary weight loss seen in 11W wasting 
has similar multilifactorial etiology as seen in cancer 
cachexia. in both cases, there is an increase in the 
mobilization of fit and muscle, increased or normal 
metabolic rate, increased protein breakdown, and an 
increased or normal glucose turnover. Based on the 
similarities of the diseases, one could speculate that 
the nutrient combination would be beneficial in can-
cer cachexia and other wasting diseases. The same 
response in healthy sedimentary subjects would not be 

expected. However, if a catabolic stimulus5 

resistance exercise, were subjected to a healthy sub-
ject, the_- RMIB/Arg/GIn may have a benefit. 

In cc;:insion, the current study dearly indicates 
that die:.ary supplementation with a mixture of On-
famine, argmm..- and 11MB is efficacious in the treat-
ment of AIDS-related wasting. The nutrient mixture is 
safe and is well tolerated and can result in lean tissue 
regain similar to that of hormonal therapy. 
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