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Context.— Hydroxycitric acid, the active ingredient in the herbal compound Gar-
cinia cambogia, competitively inhibits the extramitochondrial enzyme adenosine
triphosphate–citrate (pro-3S)-lyase. As a citrate cleavage enzyme that may play an
essential role in de novo lipogenesis inhibition, G cambogia is claimed to lower body
weight and reduce fat mass in humans.

Objective.— To evaluate the efficacy of G cambogia for body weight and fat
mass loss in overweight human subjects.

Design.— Twelve-week randomized, double-blind, placebo-controlled trial.
Setting.— Outpatient weight control research unit.
Participants.— Overweight men and women subjects (mean body mass index

[weight in kilograms divided by the square of height in meters], approximately 32
kg/m2).

Intervention.— Subjects were randomized to receive either active herbal com-
pound (1500 mg of hydroxycitric acid per day) or placebo, and both groups were
prescribed a high-fiber, low-energy diet. The treatment period was 12 weeks. Body
weight was evaluated every other week and fat mass was measured at weeks 0
and 12.

Main Outcome Measures.— Body weight change and fat mass change.
Results.— A total of 135 subjects were randomized to either active hydroxycitric

acid (n = 66) or placebo (n = 69); 42 (64%) in the active hydroxycitric acid group
and 42 (61%) in the placebo group completed 12 weeks of treatment (P = .74). Pa-
tients in both groups lost a significant amount of weight during the 12-week treat-
ment period (P,.001); however, between-group weight loss differences were not
statistically significant (mean [SD], 3.2 [3.3] kg vs 4.1 [3.9] kg; P = .14). There were
no significant differences in estimated percentage of body fat mass loss between
treatment groups, and the fraction of subject weight loss as fat was not influenced
by treatment group.

Conclusions.— Garcinia cambogia failed to produce significant weight loss and
fat mass loss beyond that observed with placebo.
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EXCESSIVE ADIPOSITY and its con-
comitant health risks are among the
most common conditions managed by
health care practitioners. The limited
long-term effectiveness of conventional
weight management, including behav-
ioral therapy,1 is the impetus of major

efforts aimed at developing alternative
pharmacologic2 and surgical weight re-
duction treatment strategies.3 A rapidly
growing therapeutic area, and one
widely embraced by the general public,
is the use of herbal weight loss products.

An herb-derived compound, hydroxy-
citricacid, isnowincorporated intomany
commercial weight loss products. Ob-
tainedfromextractsofrelatedplantsna-
tive to India, mainly Garcinia cambogia
and Garcinia indica, hydroxycitric acid
was first identified by Watson and
Lowenstein4,5 in the late 1960s as a po-

tent competitive inhibitor of the extra-
mitochondrial enzyme adenosine tri-
phosphate–citrate (pro-3S)-lyase.These
investigators and others subsequently
demonstrated both in vitro and in vivo
that hydroxycitric acid in animals not
only inhibited the actions of citrate
cleavage enzyme and suppressed de
novo fatty acid synthesis,6 but also in-
creased rates of hepatic glycogen syn-
thesis,7 suppressed food intake,8 and de-
creased body weight gain.9

Although hydroxycitric acid appears
to be a promising experimental weight
control agent, studies in humans are lim-
ited and results have been contradic-
tory10-14 (also R. Ramos, J. Flores Saenz,
F. Alarcon, unpublished data, 1996, and
G. Kaats, D. Pullin, L. Parker, S. Keith,
unpublisheddata,1996).Supportingevi-
dence of human hydroxycitric acid effi-
cacy for weight control is based largely
on studies with small sample sizes,11,12

studies that failed to include a placebo-
treated group,10 and use of inaccurate
measures of body lipid change.12 Al-
though hydroxycitric acid effectiveness
remains unclear, at least 14 separate hy-
droxycitricacid–containingproductsare
presently sold over-the-counter to con-
sumers.15 This investigation was de-
signed to overcome limitations of earlier
studies and examine the effectiveness of
hydroxycitric acid for weight loss and
fat mass reduction in a rigorous con-
trolled trial.

METHODS
Protocol

We tested 2 primary hypotheses in a
randomized, double-blind, placebo-con-
trolled trial: (1) G cambogia produces a
greater reduction in body weight than
placebo, and (2) G cambogia produces a
greater reduction in total body fat mass
than placebo. Advertisements were
placed in local newspapers, and over-
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weight subjects who responded and met
entrycriteriaduringatelephonescreen-
ing interview were scheduled for a base-
line visit. The evaluation included a
physical examination, electrocardio-
gram, and screening blood studies. Sub-
jects meeting entry criteria were seen
within 2 weeks for randomization at
treatment week 0. Subjects were as-
signed to placebo or active compound
withequalprobabilitythrougharandom
number generator.

The protocol with active herbal com-
poundincludedGcambogiaextract (50%
hydroxycitricacidbychemicalanalysis),
taken3timesdailyastwo500-mgcaplets
30 minutes before meal ingestion. Total
daily dose was G cambogia extract, 3000
mg,andhydroxycitricacid,1500mg.Pla-
cebo-treated subjects followed an iden-
tical protocol in which active compound
was replaced with inert ingredients.
Subjects taking active compound or pla-
cebo were provided a high-fiber, 5040-
kJ/d diet plan, with 20%, 50%, and 30% of
energyasfat, carbohydrate,andprotein,
respectively. The recommended daily
food provision was divided into 3 meals
with an evening snack. Subjects were
asked to maintain a stable physical ac-
tivity level and return for evaluation ev-
ery 2 weeks for a total treatment inter-
val of 12 weeks. Body weight was mea-
sured at each visit, and clinical informa-
tion, including potential herb or weight
loss adverse effects, was obtained. Bi-
weekly pill counts and diaries were used
to check patient medication compliance.
Diet compliance was not quantitatively
monitored during the study.

The study was approved by the insti-
tutional review board of St Luke’s–
Roosevelt Hospital Center, New York,
NY, and all subjects gave written con-
sent prior to participation.

Subjects
Subjects were overweight but other-

wise healthy adults aged 18 to 65 years
who had a body mass index (BMI, de-
fined as weight in kilograms divided by
the square of height in meters) of more
than 27 kg/m2 and at most 38 kg/m2. Sub-
jects were excluded if they were preg-
nant, had any clinically significant medi-
cal condition, were taking prescription
medications or appetite suppressants on
a regular basis, had a history of alcohol
or other drug abuse, were allergic to any
of the study products, or had dieted with
weight loss in the past 6 months.

Body Composition
Body weight and height were mea-

sured to the nearest 0.1 kg and 0.5 cm
using a digital scale (Weight Tronix,
New York, NY) and stadiometer (Hol-
tain, Crosswell, Wales), respectively.

Total body fat mass was measured at
baseline and at the 12-week visit using
several different procedures.

A pencil-beam dual-energy x-ray ab-
sorptiometry (DXA) scanner (Lunar
DPX, Madison, Wis) was used to esti-
mate total body fat mass. Subjects com-
pleted the slow-mode whole body scan
and fat mass estimates were provided
by Lunar, Version 3.6g, software.16 The
technical error of DXA percentage fat
mass estimates in our laboratory is
3.1%.17 The remaining body fat mass
measurement methods used in our labo-
ratory for this study included underwa-
ter weighing,18 skinfold thicknesses,19

and bioimpedance analysis.20

Statistical Analysis
Based on previous research,1 we esti-

mated that a study that included at least
30completedsubjects ineachof 2groups
would have more than 80% power at the
2-tailed a level of .05 to detect any sig-
nificant differences in body weight.

The 2 study hypotheses were tested in
separate sets of statistical analyses. Sta-
tistical models were used in which the
outcome variable, either loss of body
weight or percentage of fat mass, was
set as dependent variable and assigned
treatment and other covariates were set
as independent variables in an intent-to-
treat analysis.21 Within the intent-to-
treat analysis, missing data due to mea-
surement failure or subject dropout
were imputed by carrying the last ob-
servation forward (LOCF).22 The base-
line value of the dependent variable (ie,
initial body weight or percentage of fat
mass) served as a potential independent
variable ineachanalysis.Patientageand
sex also served as additional indepen-
dent variables. All analyses were con-
ducted at the 2-tailed a level of .05.

For each of the 2 dependent variables,
a set of secondary analyses were con-
ducted, including (1) evaluation of com-
pleters only; (2) imputation of all missing
data with a regression procedure rather
than the LOCF; (3) imputation of miss-
ingdatausingtheEM23 algorithmrather
than the LOCF; (4) use of weight loss
slopes as outcomes24 rather than the

simple baseline to final measurement
change when more than 2 time points for
weight were available; (5) performance
of a full repeated-measures analysis of
variance using all time points; and (6)
performance of a multivariate analysis
of covariance using all time points simul-
taneously in the statistical model. In no
case did any of these secondary sensitiv-
ity analyses lead to different conclusions
than the primary LOCF intent-to-treat
analysis. We therefore report only the
results of the primary intent-to-treat
analysis.

At baseline, DXA readings were un-
available for several subjects who had
technicallypoorscansorwhowereevalu-
ated during a brief period in which the
DXA system was undergoing repair.
However, each of these subjects had 1 or
more measurements of fat mass taken
with the other techniques mentioned
herein and summarized in earlier ar-
ticles.16-20 Estimatesoftotalbodyfatmass
for these subjects by DXA were inferred
using single imputation plus random er-
ror models based on multiple regression
analysis of all other available measure-
ments of fat mass for that subject, as de-
scribed by Graham et al.25 Similarly, sev-
eral subjects completed the entire course
oftreatmentandreceivedsomemeasure-
ment of body fat mass after treatment
but not by DXA. For these subjects, es-
timates of total body fat mass by DXA
also were imputed using the same statis-
tical methods and the other available
measurements of body fat mass.

The purported fat-mobilizing proper-
tiesofhydroxycitricacidwereevaluated
by computing the slope of change in fat
mass vs change in body weight for the 2
treatment groups. Assuming approxi-
mately a zero intercept for this relation,
the anticipated regression line slopes
should approach 0.7 to 0.8, the generally
acknowledged fraction of weight loss as
fat mass in obesity trials.26 Promotion of
fatmass lossbyactivehydroxycitricacid
would be associated with an increased
fraction of weight loss as fat mass.

Group results are expressed as mean
(SD) in text and tables. Data were ana-
lyzed using the statistical programs

Table 1.—Baseline Subject Characteristics*

Group
No. of

Patients Age, y Weight, kg BMI, kg/m 2†
Total Body

Fat Mass, %

Treatment
Men 5 43.1 (2.8) 100.8 (11.0) 33.0 (3.7) 28.4 (2.6)

Women 61 38.2 (7.8) 82.9 (8.8) 31.1 (2.7) 41.9 (7.3)

Total 66 38.6 (7.7) 83.8 (10.1) 31.2 (2.8) 41.1 (7.8)

Placebo
Men 14 40.5 (5.5) 101.7 (11.8) 32.3 (2.5) 36.6 (5.9)

Women 55 39.6 (7.6) 84.8 (10.9) 31.4 (3.2) 43.8 (4.2)

Total 69 39.4 (7.2) 88.2 (13.0) 31.9 (3.1) 42.0 (5.6)

*Data (except number of patients) are presented as group mean (SD).
†BMI indicates body mass index, defined as weight in kilograms divided by the square of height in meters.
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SPSSWIN, Version 7.5, and SPSSMVA,
Version 7.5 (SPSS Inc, Chicago, Ill).

RESULTS
Baseline Characteristics

At baseline, 180 moderately over-
weight subjects were screened and, of
those, 135 were randomized to placebo
and active compound (Table 1 and Figure
1).Therewere69subjects(BMI,31.9[3.1]
kg/m2) in the placebo-treated group (14
menand55women)and66subjects(BMI,
31.3 [2.8] kg/m2) in the G cambogia–
treated group (5 men and 61 women).

Of the 69 placebo-treated subjects, 42
(61%) completed the 12-week protocol.
The reasons for subject withdrawal (27
cases) are summarized in Figure 1. Of
the 66 subjects randomized to active
compound, 42 (64%) completed the 12
weeksof treatment.Thereasonsforsub-
ject withdrawal from this group (24
cases) are also summarized in Figure 1.
There were no significant differences in
age, body weight, or BMI between sub-
jects who withdrew from the study and
those who completed the 12-week pro-
tocol. There was also no significant dif-
ference between the 2 groups in the pro-
portion of subjects who completed the
entire course of treatment (x2 = 0.11, P =
.74). Among subjects completing the 12
weeks of treatment, medication compli-
ance was 88.6% (10.9%) and 92.1%
(10.0%) in the treatment and placebo
groups, respectively (P = .30).

Weight Loss
Primary Analysis.—The weight loss

curves forplaceboandtreatmentgroups
are shown in Figure 2 for subjects in the
intent-to-treatanalysiswithLOCF.The
estimated mean (SD) [median (inter-
quartile range)] weight loss for the pla-
cebo group was 4.1 (3.9) [3.9 (4.7)] kg and

for the treatment group was 3.2 (3.3) [2.6
(4.1)] kg. The weight loss within each
group was significantly different from
baseline (t134 = 11.795, P,.001), although
between-group weight loss differences
were not statistically significant (t133 =
1.474, P = .14). Body weight change dif-
ferences remained nonsignificant after
controlling for patient starting weight,
sex, and age. Assumptions of the applied
parametric statistical analysis such as
homogeneity of variance and normality
of residuals were tested and no mean-
ingful violations were detected. Given
the lack of significant findings, questions
of statistical power are important.
Therefore, using the observed distribu-
tions of weight change and the within-
group SD thereof, we estimated that the
power of the current study to detect dif-
ferencesbetweenthetreatmentandpla-
cebo groups in terms of weight change
was 89% to detect a between-group dif-
ference in weight loss as small as 2 kg at
the 2-tailed a level of .05.

Secondary Analyses.—In no case did
any secondary analysis indicate any sta-
tistically significant effect for the active
compound to produce more weight loss
than placebo.

Fat Mass Loss
Primary Analysis.—Results for body

fat mass analysis were imputed for 9
baselineand4post–weight losssubjects.
With the LOCF intent-to-treat analysis,
the estimated mean (SD) [median (inter-
quartile range)] percentage of body fat
mass loss for the placebo group was
2.16% (2.06%) [2.20% (2.7%)] and the es-
timated percentage of fat mass loss for
the treatment group was 1.44% (2.15%)
[1.60% (1.9%)]. This difference was
tested using the Welch test because the
variances were significantly hetero-

geneous by the Levene test (P for vari-
ance heterogeneity = .03). Using the
Welch test, the placebo and treatment
group mean differences were not statis-
tically significant (t129 = 1.7, P = .08). This
finding was consistent with that of the
ordinary t test (t132 = 1.78, P = .08). Using
analysis of covariance with age, sex, and
pretest percentage of fat mass as covar-
iates, the percentage of fat mass differ-
ences also was nonsignificant (F1129 =
1.57, P = .21).

Secondary Analyses.—As for weight
loss, all of the secondary analyses were
consistent with the primary analysis.
That is, in no case did analysis indicate
any statistically significant effect for the
active compound to produce a different
percentage of body fat mass loss than
the placebo.

Examination of the change in fat mass
relative to change in body weight de-
rived using least squares regression
analysis for all subjects combined re-
sulted in the relation, Dfat mass (kg) =
0.77 3 Dbody weight (kg) − 0.44, with r =
0.89andP,.001.Theassociationwasnot
changed significantly (P..91) by adding
treatment group as a second indepen-
dent variable, even after adjusting for 3
additional potential covariates: initial
body weight, sex, and age.

Adverse Events
No patient was removed from the

study protocol for a treatment-related
adverse event, and the number of re-
ported adverse events was not signifi-
cantlydifferentbetweentheplaceboand
treatment groups (eg, headache, 12 vs 9,
respectively; upper respiratory tract
symptoms, 13 vs 16, respectively; and
gastrointestinal tractsymptoms,6vs13,
respectively).
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Figure 2.—Weight-change curves for 2 study
groups. Results are plotted for group means (±95%
confidence limits) for 69 subjects in the placebo
group and 66 subjects in the treatment group. Data
are from last-observation-carried-forward intent-to-
treat analysis.

180 Eligible Patients

135 Randomized

27 Withdrawn:
1 Intervention Ineffective,

18 Lost to Follow-up,
6 Developed Unrelated Medical Problems,

1 Schedule Conflict, 1 Noncompliant

24 Withdrawn:
4 Intervention Ineffective,

18 Lost to Follow-up,
1 Pregnancy,

1 Schedule Conflict

45 Not Randomized:
1 Pregnancy, 12 Medical Conditions,

6 Already Taking Weight Loss Medications,
6 Schedule Conflicts, 15 No-Shows,

5 Changed Mind

69 in 12-Week ITT Analysis 66 in 12-Week ITT Analysis

69 Received
Placebo and Diet

66 Received
Garcinia cambogia and Diet

42 Completed Trial 42 Completed Trial

Figure 1.—Study CONSORT flow diagram. ITT indicates intent-to-treat.
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COMMENT
In 1883 von Lippmann isolated hy-

droxycitric acid, a minor constituent of
sugar beets.27 More than half a century
later, in 1941, Martius and Maué28 dis-
covered that the (+) isomer of a racemic
hydroxycitric acid mixture is attacked
by the enzyme isocitrate dehydroge-
nase. The (−) hydroxycitric acid isomer
of hydroxycitric acid was first isolated
by Lewis and Neelakantan in 1964,29 and
by1969Watsonandcolleagues5 reported
the powerful inhibition by (−) hydroxy-
citric acid of citrate cleavage enzyme.
Evidently, the additional hydroxyl
group’s steric position, compared with
citric acid, enhances its binding affinity
and competitively inhibits catalytic ac-
tionbytheenzyme.Citrate,enteringthe
cytoplasm from mitochondria, cannot be
cleaved to release acetyl coenzyme A,
the substrate for de novo fatty acid syn-
thesis. Despite these century-old, well-
grounded observations, there has been
little effort to critically test the basic as-
sumption underlying therapeutic use of
hydroxycitric acid in overweight hu-
mans: that hydroxycitric acid inhibition
of lipid synthesis will significantly re-
duce body fat mass beyond that ob-
served with a placebo capsule.

The present study, carried out during
a 12-week evaluation period and using
accepted experimental design and in

vivo analytic methods, failed to support
the hypothesis that hydroxycitric acid
asprescribedpromoteseitheradditional
weight or fat mass loss beyond that ob-
served with placebo. Specifically, body
weight and fat mass change during the
12-week study period did not differ sig-
nificantly between placebo and treat-
mentgroups.Theseresultsapplytoboth
the primary and secondary statistical
analyses.Additionally, therewerenoob-
served selective fat-mobilizing effects
specifically attributable to the active
agent, hydroxycitric acid.

SevenearlierGcambogiatrialshaveap-
peared in peer-reviewed literature,11,14 as
abstracts,12,13 and in industrial publica-
tions as an open-label study10 and random-
ized controlled trials.11-14 We chose to col-
lectivelyreviewthesestudieseventhough
G cambogia typically was used in combi-
nation with other ingredients for the
claimed purpose of enhancing weight loss.

Of the 7 studies reviewed, 5 reported
significant (P,.05) effects of G cambo-
gia alone or in combination with other
ingredients on body weight or fat mass
loss in overweight humans (Table 2).
These earlier studies all have limitations
when specifically considering G cambo-
gia as a weight loss agent, including lack
of placebo control or double-blinding in 1
study,10 coadministration of G cambogia
in combination with other potentially ac-

tive ingredients in 5 studies,10,11,13,14 use
of an inaccurate body composition
method (near-infrared interactance)12 in
1 study, and failure as of yet to publish
study results in peer-reviewed litera-
ture in all but 213,14 of the 7 studies. How-
ever, our present investigation, carried
out using accepted clinical trial design
procedures and applying accurate body
composition methods, failed to support a
specific weight loss effect of G cambogia
administeredasrecommended.Thepres-
ent 12-week study period also exceeded
in duration all previous study treatment
periods, which ranged from 4 to 8 weeks.

In our present investigation we failed
to detect a weight loss or fat-mobilizing
effect of active herb. The question there-
fore arises whether there exist condi-
tions differing from those used in the
present study that might support hy-
droxycitric acid efficacy. The 5040-kJ/d
low-fatdietrecommended inourcurrent
study was intended to mimic diets com-
monly prescribed as a component of
weight control programs. The possibil-
ity exists that the lipid synthesis–inhib-
iting properties of hydroxycitric acid
may be more evident in subjects relaps-
ing following a failed diet attempt, par-
ticularly if high-carbohydrate foods are
ingested.30

Another concern is related to the tim-
ing and dosage considerations of hy-

Table 2.—Summary of Previous Garcinia cambogia Studies*

Author(s)
Publication

Type Study Design Study Agent(s) Sample Duration, wk
Major

Observations

Badmaev and
Majeed10

Industrial Single arm,
open label

GCE, 500 mg, chromium
picolinate, 100 µg, 3 times per
day and healthy
eating/exercise

77 obese adults, with 55
completing trial

8 5.5% weight loss in women,
4.9% in men†; combined,
P,.001 vs baseline

Conte11 Peer-reviewed Randomized,
double-blind,
placebo controlled

Garcinia indica extract 500 mg,
nickel chromium, 100 µg, 3
times per day and low-fat
substitution diet

54 obese subjects
randomized, with 39
completing trial

8 Active, 11.14 lb, vs placebo,
4.2 lb†‡

Ramos et al
(unpublished
data)

Abstract Randomized,
double-blind,
placebo controlled

GCE, 500 mg, 3 times per day,
and low-fat 4200-6300 kJ/d
diet

40 obese subjects
randomized, with 35
completing trial

8 Active, 4.1 (1.8) kg, vs
placebo, 1.3 (0.9) kg
(P,.05)§

Kaats et al
(unpublished
data)

Abstract Randomized,
double-blind,
placebo controlled

GCE, 1500 mg/d, chromium
picolinate, 600 µg/d,
L-carnitine, 1200 mg/d, and
low-fat, high-fiber diet

200 subjects randomized,
with 186 completing
trial

4 Active, −2.84 lb, vs placebo,
−1.4 lb fat mass loss
(P,.01)†

Thom12 Abstract Randomized,
double-blind,
placebo controlled

Hydroxycitric acid, 1320 mg/d, in
3 divided doses, and
5040-kJ/d low-fat diet

60 subjects randomized;
number completing
trial not reported

8 Active, 6.4 kg, vs placebo,
3.8 kg weight loss
(P,.001); weight loss as
fat, 87% in active vs 80%
in placebo group†‡

Rothacker and
Waitman13

Abstract Randomized,
double-blind,
placebo controlled

GCE, 800 mg, natural caffeine,
50 mg, and chromium
polynicotinate, 40 µg, 3 times
per day, and 5040-kJ/d diet

50 obese subjects
randomized, with 48
completing trial

6 Active, −4.0% (3.5%) vs
placebo, −3.0% (3.1%)
body fat mass (P=.30)

Girola et al14 Peer-reviewed Randomized,
double-blind,
placebo controlled

GCE, 55 mg, chrome, 19 mg,
and chitosan, 240 mg;
randomized to 1 of 3 groups,
active medication twice per
day, placebo twice per day, or
1 placebo and 1 active
medication per day; all groups
treated with hypocaloric diet

150 obese subjects;
number completing
trial not reported

4 Active, twice per day,
−12.5% (1.2%); active,
once per day,
−7.9% (0.9%); twice per
day placebo, −4.3%
(1.0%); “overweight
reduction” (P,.01 for all
3 vs baseline)§

*GCE indicates Garcinia cambogia extract.
†No SDs reported.
‡No statistical analysis reported
§Numbers in parentheses are SD.
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droxycitric acid. Sullivan and col-
leagues31 showed that the effects of hy-
droxycitric acid in animals depend on
time of administration in relation to a
meal, with hydroxycitric acid maximally
effective when administered 30 to 60
minutes prior to feeding. The approach
used in our study and the others we re-
viewed suggested hydroxycitric acid in-
gestion about 30 minutes prior to meal
intake, the lower end of the maximally
effectiverange.Arelatedconcern is that
hydroxycitric acid provided in divided
doses also was found to be more effective
than the same amount given as a single
dose.8 Although divided doses typically
are used in weight loss protocols, human
doses ranging between 750 and 1500
mg/d of hydroxycitric acid are at the ex-
treme low end of the in vivo dose-re-
sponse range established by Sullivan
and colleagues.32 Thus, in light of the
many requirements for its effective use,
it seems unlikely that the maximal ef-
fects of hydroxycitric acid will be real-
ized in human weight loss studies unless
treatment conditions are well defined

and patient diet and medication compli-
ance are tightly monitored.

Our study explored product safety
only in the form of clinical evaluations
and reported adverse events. No signifi-
cant differences were observed between
placebo and treatment groups in num-
ber of reported adverse events and no
subjects were removed from the study
for a treatment-related adverse event.
Additional studies, potentially with
larger subject groups, are needed to
gather specific information on the long-
term safety of G cambogia.

An important concern in all pharma-
cological trials, particularly those in
which herbal products are evaluated, is
the amount and bioavailability of the ac-
tive agent. As standard procedure, we
confirmed the presence and quantity of
hydroxycitric acid in the supplied cap-
sules using an independent testing labo-
ratory. However, we did not measure
hydroxycitric acid blood levels or evalu-
ate tissue or cytosolic citrate-cleavage
enzyme activity. Although the format of
our experiment closely resembles cur-

rent use of G cambogia as a weight loss
product, our conclusions should not be
interpreted as a failure to support the
validity of the biochemical effects of hy-
droxycitric acid identified by earlier in-
vestigators.

In conclusion, our study evaluated the
hypothesis that the active ingredient of
Gcambogia, hydroxycitricacid,hasben-
eficial weight and fat mass loss effects.
Our findings, obtained in a prospective,
randomized,double-blindstudy, failedto
detect either weight loss or fat-mobiliz-
ing effects of hydroxycitric acid beyond
thoseofplacebo.Theseobservations, the
first, to our knowledge, to appear in a
peer-reviewed article using currently
accepted experimental and statistical
methods, do not support a role as cur-
rently prescribed for the widely used
herb G cambogia as a facilitator of
weight loss.

This study was supported by National Institutes
of Health grants RR00645 and P30DK26687 and a
contract with Thompson Medical Company, West
Palm Beach, Fla, manufacturer of products that in-
clude G cambogia.
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