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Abstract
MALPUECH-BRUGÈRE, CORINNE, WILHELMINE
P.H.G. VERBOEKET-VAN DE VENNE, RONALD P.
MENSINK, MARIE-AGNÈS ARNAL, BÉATRICE
MORIO, MARION BRANDOLINI, ASGEIR SAEBO,
TAOUS S. LASSEL, JEAN MICHEL CHARDIGNY,
JEAN LOUIS SÉBÉDIO, AND BERNARD BEAUFRÈRE.
Effects of two conjugated linoleic acid isomers on body fat
mass in overweight humans. Obes Res. 2004;12:591–598.
Objective: To examine the effects of two different conju-
gated linoleic acid (CLA) isomers at two different intakes
on body composition in overweight humans.
Research Methods and Procedures: Eighty-one middle-
aged, overweight, healthy men and women participated in
this bicentric, placebo-controlled, double-blind, randomized
study. For 6 weeks (run-in period), all subjects consumed
daily a drinkable dairy product containing 3 g of high oleic
acid sunflower oil. Volunteers were then randomized over
five groups receiving daily either 3 g of high oleic acid
sunflower oil, 1.5 g of cis-9,trans-11 (c9t11) CLA, 3 g of
c9t11 CLA, 1.5 g of trans-10,cis-12 (t10c12) CLA, or 3 g of
t10c12 CLA administrated as triacylglycerol in a drinkable

dairy product for 18 weeks. Percentage body fat mass and
fat and lean body mass were assessed at the end of the
run-in and experimental periods by DXA. Dietary intake
was also recorded.
Results: Body fat mass changes averaged 0.1 � 0.9 kg
(mean � SD) in the placebo group and �0.3 � 1.4, �0.8 �
2.1, 0.0 � 2.3, and �0.9 � 1.7 kg in the 1.5-g c9t11, 3-g
c9t11, 1.5-g t10c12, and 3-g t10c12 groups, respectively.
Changes among the groups were not significantly different
(p � 0.444). Also, lean body mass and dietary intake were
not significantly different among the treatments.
Discussion: A daily consumption of a drinkable dairy prod-
uct containing up to 3 g of CLA isomers for 18 weeks had
no statistically significant effect on body composition in
overweight, middle-aged men and women.
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Introduction
Conjugated linoleic acid (CLA)1, a common name for a

group of positional and geometrical conjugated isomers of
linoleic acid (cis-9,cis-12 octadecadienoic acid), is found
mainly in ruminant meat and dairy products (1). Estimated
daily intake of CLA, which is constituted for �80% of
cis-9,trans-11 (c9t11) configuration, is low and averages
151 mg in women and 212 mg in men (2). Dietary supple-
ments with CLA, synthesized from linoleic acid (1), are
now widely available because of their postulated health
effects. In particular, it has been shown that synthetic CLA,
containing �40% c9t11-CLA and 44% trans-10,cis-12
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(t10c12)-CLA plus some others isomers, reduces body fat
mass in rodents (3–5) and pigs (6). However, it is notewor-
thy that the various CLA isomers might have different
effects on body composition. Indeed, the c9t11-CLA isomer
increases body weight gain in growing mice but has no
effect on the amount of body fat (3). In contrast, t10c12-
CLA does not promote growth but reduces body fat mass
(3). Until now, in most human studies, mixtures of CLA
isomers have been tested (7–16). However, results are con-
flicting and less convincing than the animal data, perhaps
due to differences in composition of the mixtures used or in
daily intakes. The notion, however, of isomer-specific ef-
fects is based on animal data (17), not on human data.
Therefore, we decided to test the effects on body fat mass of
the two major CLA isomers at two different intakes in
overweight middle-aged subjects.

Research Methods and Procedures
Subjects

Ninety middle-aged (35 to 65 years) healthy men (N �
45) and women (N � 45) were included in the study, which
was performed simultaneously at two centers (Clermont-
Ferrand, France and Maastricht, The Netherlands). Subjects
were recruited through announcements in local newspapers.
Eligible subjects completed a medical and physical exami-
nation, a standard blood test, and a questionnaire to assess
energy and nutrient intakes. All subjects were moderately
overweight (BMI 25 to 30 kg/m2) and normolipemic (mean
total cholesterol � 6.0 mM and mean triacylglycerol � 1.5
mM, as measured on two separate occasions after an over-
night fast). Exclusion criteria were: irregular dietary habits,
diastolic blood pressure � 85 mm Hg or systolic blood
pressure � 150 mm Hg, unstable body weight or attempts to
lower weight during the past 3 months, presence of protein-
uria or glucosuria, use of medication, a diet or a clinical
condition known to affect lipid or glucose metabolism, drug
or alcohol abuse, history of coronary heart disease or ma-
lignancy � 5 years ago, or a positive serology for human
immunodeficiency virus or hepatitis. The subjects were
requested not to change their usual diets, level of physical
exercise, smoking habits, or use of alcohol during the study.
The Ethical Committees from both centers approved the
study protocol. All subjects signed informed consent forms
before entering the study.

Study Design
The study was designed as a placebo-controlled, double-

blind, randomized trial carried out at the same time at two
different centers. During the first 6 weeks of the study
(run-in period), all subjects consumed daily a drinkable
dairy product providing 3 g of high oleic sunflower oil
(placebo). Thereafter, the volunteers were randomly allo-
cated to one of the five groups, stratified for center, gender,

and BMI. For the next 18 weeks of the study (intervention
period), the first group continued to consume the drinkable
dairy product with 3 g of high oleic sunflower oil. The
second group received the product daily with 1.5 g of
purified c9t11-CLA plus 1.5 g of high oleic sunflower oil,
and the third group was given 3 g of purified c9t11-CLA.
These two groups are further referred to as the low-c9t11
and high-c9t11 groups, respectively. The fourth and fifth
groups received daily a drinkable dairy product containing
1.5 g of purified t10c12-CLA plus 1.5 g of high oleic
sunflower oil and 3 g of purified t10c12-CLA isomer,
respectively. They are referred to as the low-t10c12 and
high-t10c12 groups. During the study, subjects recorded in
diaries any signs of illness or any experienced side effects
(headache, stomach complaints, nausea, bloated feeling,
flatulence, diarrhea, constipation, itching, eruptions, and
fatigue).

The two CLA isomers were given as a triacylglycerol and
were produced by Natural Lipids LTD (Hovdebygda, Nor-
way). In brief, ethyl-linoleate (94% purity) from safflower
oil was treated with a solution of KOH in ethanol. This
resulted in the formation of CLA, almost exclusively c9t11-
CLA and t10c12-CLA in almost equal amounts. Other iso-
mers (�1% each) were c9c11, c10c12, t9t11, and t10t12-
CLA. The mixture of isomers was dissolved in acetone and
cooled to �60 °C. At this temperature, most of the t10c12
ethyl esters precipitated, and the precipitates were collected
by filtration. By repeated crystallizations, two concentrates
of CLA were obtained, one with more than 80% c9t11-CLA
and one with more than 80% t10c12-CLA. After removal of
acetone, the concentrates were saponified and converted
into triacylglycerols by addition of glycerol and Novozyme
435 (Candida antartica lipase, Novo Nordisk A/S, Bags-
vaerd, Denmark). Finally, the oil was redistilled to remove
free fatty acids and all traces of solvents. This resulted in an
oil with �80% pure CLA-triacylglycerol. The triacylglyc-
erol of each CLA isomer was stored under nitrogen atmo-
sphere in air-tight steel containers.

The CLA was incorporated into an acidified drinkable
dairy product by Danone (Palaiseau, France), which con-
tained 67.0% (w/w) water, 20.0% milk [3.2% proteins, 5%
lactose, 0.7% minerals (1250 ppm Ca), and 0.05% fat],
4.1% oils, 8% saccharose, 0.4% pectin, 0.35% citric acid,
and 0.12% aromas. The product was stored in 100-mL
bottles, sealed, and coded by subject number according to a
randomization list made by Danone. Bottles were delivered
to the investigators in boxes with the shelf life date; each
box contained a 2-week supply (14 bottles) for each subject.
Subjects had to consume one bottle per day and had to
return unused bottles to verify compliance.

Methods
Subjects attended the study center at least every 2nd week

to collect the experimental products and/or for measure-
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ments. At each visit, subjects were weighed after an over-
night fast of at least 12 h, wearing light indoor clothing and
no shoes. At weeks 0, 4, 9, 14, 19, and 24, waist circum-
ference between the lowest rib and the iliac crest and hip
circumference at the widest part of the hip were measured,
each time by the same investigator. DXA (Hologic QDR
4500A; Hologic, Bedford, MA) was used to measure body
composition, body fat mass, and lean body mass at week 4
(run-in period) and at weeks 14 and 24 (intervention pe-
riod). The same type of apparatus, which was cross-cali-
brated before the study using appropriate phantoms, was
used at the two centers. At weeks 0, 4, 9, 14, 19, and 24,
whole-body bioelectrical impedance analysis (BIA) was
used to estimate body composition with a multifrequency
bioelectrical impedance apparatus (Analycor, Eugédia,
Paris, France in Clermont-Ferrand; Xitron Hydra ECF-ICF
Model 4200, Xitron, San Diego, CA in Maastricht).

The subjects recorded their dietary intake three times
during the study period: during week 4 of the run-in period
and in weeks 14 and 24 of the intervention period. Food
intake was recorded for 5 consecutive days, including 3
week days and 2 weekend days. The data were coded and
analyzed by a dietitian using computerized nutrient data-
bases, which were specific for each country (GENI
Micro6.0, Villers. Les. Nancy, France).

Fasting blood was sampled twice at the end of the run-in
period and in weeks 9, 14, 19, 23, and 24 during the
intervention period for analyses to be reported in detail
elsewhere. Various plasma and blood parameters were an-
alyzed, including insulin and glucose concentrations and
standard hematologic parameters and clinical chemistry:
white cells, red blood cells, platelets, inflammation (C-
reactive protein), liver function (alanine aminotransferase,
aspartate aminotransferase, bilirubin, �-glutamyltrans-
ferase, and alkaline phosphatase), and kidney function (cre-
atinin). In addition, liver size (Clermont-Ferrand only) was
determined by ultrasound at weeks 9 and 14. The fatty acid
composition of plasma phospholipids (18,19) was moni-
tored in the samples obtained at the end of each period to
check the dietary compliance.

Statistical Analyses
Before the start of the study, it was calculated that 16

subjects in each group were needed to reach a power of 80%
to detect a difference in fat mass of 2 kg (or 9%) between
two treatments with an alpha of 5%. A 9% fat reduction is
clinically relevant according to the 1997 WHO “Consulta-
tion on Obesity,” which advises weight losses in the range
of 5% to 15% (20).

The responses to treatment were calculated for each sub-
ject as the change between values obtained at the end of the
run-in period and values at the end of the intervention
period. Differences among the five groups were tested by
ANOVA, including center and gender as factors. Moreover,

repeated-measures ANOVA, including week 14 values,
were used to look for possible treatment � time interac-
tions, but results were comparable and, therefore, are not
presented. If the p value was �0.05, changes in the treat-
ment groups were compared with those in the placebo group
using a Dunnett’s test to control for multiple comparisons.
Statistical calculations were performed using the StatView
software (SAS Institute Inc., Cary, NC). Values are ex-
pressed as means � SD. Results have been analyzed ac-
cording to intention-to-treat (ITT) and per protocol (PP)
analyses. Results of 84 subjects could be used for the ITT
analysis because six subjects had already withdrawn during
the run-in period before the first measurements. The PP
analysis was performed on 81 subjects because results of an
additional three subjects could not be used. When neces-
sary, missing data were estimated with the last observation
carried forward method. Because the results of ITT and PP
analyses were comparable, only the results of the PP anal-
ysis are shown.

Results
Eighty-two of the 90 subjects completed the study. Six

subjects withdrew during the run-in-period, and one
woman from the low-t10c12 group and one woman from
the high-t10c12 group dropped out at week 13. Moreover,
a woman from the low-t10c12 group was excluded be-
cause she had undetectable levels of t10c12 CLA during
the intervention period, indicating noncompliance. The
range of the percentage of CLA detected in the plasma
phospholipids at the end of the supplementation for each
group is presented in Figure 1. The t10c12 CLA isomer
was detected in the plasma from only the volunteers who
belonged to either the low-t10c12 or high-t10c12 groups.
The five treatment groups were not significantly different
with respect to sex ratio (not shown) and age (placebo,

Figure 1: Range (minimum to maximum) of the percentage of
CLA detected in plasma phospholipids at the end of the interven-
tion period for each group.
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48.3 � 9.7; low-c9t11 group, 47.5 � 7.7; high-c9t11
group, 49.9 � 8.1; low-t10c12 group, 48.1 � 6.8; high-
t10c12 group, 48.2 � 8.6 years). At the end of the run-in
period, weight and BMI (Table 1), fat and lean body mass
(Table 2), and daily energy intake (Table 3) were not
significantly different among the treatment groups. No
center or gender effect was detected for any of the
parameters.

CLA supplementation was well tolerated. The blood pa-
rameters analyzed did not reveal any statistically significant
differences among the five treatment groups, and the few
reported complaints were not related to treatment. Also, no
treatment effects were found on changes in concentrations
of insulin (p � 0.534) and glucose (p � 0.575). At the end
of the intervention period, plasma insulin and glucose con-
centrations had changed by �0.33 � 1.85 mU/L and
�0.13 � 0.47 mM, respectively, in the placebo group, by
�0.56 � 1.87 mU/L and �0.01 � 0.43 mM in the low-
c9t11 group, by �0.43 � 3.08 mU/L and 0.00 � 0.35 mM
in the high-c9t11 group, by �0.94 � 2.48 mU/L and 0.06 �
0.24 mM in the low-t10c12 group, and by �0.58 � 3.36
mU/L and 0.10 � 0.50 mM in the high-t10c12 group. Liver
echography did not suggest that liver ultrastructure or mor-
phology had changed during the study in any of the five
groups. There were also no indications of hepatic lipodys-
trophy. However, two women were excluded at week 13:
one woman from the low-t10c12 group because of increased
concentrations of �-glutamyltransferase and alanine amino-
transferase (3 and 2 times the upper limit) and one woman
from the high-t10c12 group because of menstrual com-

plaints. Safety parameters will be discussed in detail else-
where (C.M.-B., R.P.M., J.L.S., et al., manuscript in prep-
aration).

There were no significant changes among the five
treatment groups in weight, BMI (Table 1), and the
waist-to-hip ratio, which changed by �0.02 � 0.05 in the
placebo group, by �0.01 � 0.05 in the low-c9t11 group,
by �0.03 � 0.05 in the high-c9t11 group, by 0.00 � 0.5
in the low-t10c12 group, and by �0.01 � 0.05 in the
high-t10c12 group. Irrespective of the dose, consumption
for 18 weeks of either c9t11-CLA or t10c12-CLA did not
significantly change the percentage of body fat (p �
0.564), body fat mass (p � 0.444), or lean body mass
(p � 0.136), as measured by DXA (Table 2). At the
highest intakes (3 g/d), however, slight decreases were
observed in body fat mass of 0.8 � 2.1 and 0.9 � 1.7 kg
in the c9t11 or the t10c12, groups, respectively (not
significant). The loss of fat mass was not related to the
percentage of CLA detected in plasma phospholipids
(R2 � 0.0002 for the high-c9t11 group, p � 0.965; R2 �
0.01 for the high-t10c12 group, p � 0.679). Eight weeks
after the intervention had started (week 14), body fat
mass had changed by �0.4 � 0.7 kg in the placebo
group, by �0.1 � 0.9 in the low-c9t11 group, by �0.8 �
1.5 in the high-c9t11 group, by �0.1 � 1.2 in the
low-t10c12 group, and by �0.3 � 0.7 in the high-t10c12
group. Body composition, as measured with bioelectrical
impedance, also did not reveal any significant treatments
effects (data not shown).

Table 1. Body weight and BMI of the subjects at the end of the run-in and intervention periods

n Run-in period
Intervention

period Change 95% CI

Weight (kg)
Placebo 15 78.7 � 8.0 78.5 � 8.2 �0.1 � 1.1
Low c9t11 18 79.8 � 8.9 79.4 � 8.7 �0.4 � 2.0 �2.0; 1.4
High c9t11 18 81.0 � 10.2 79.1 � 10.1 �1.9 � 3.2 �3.4; 0.0
Low t10c12 15 84.5 � 12.4 83.9 � 13.6 �0.5 � 2.9 �2.3; 1.3
High t10c12 15 78.4 � 6.8 77.1 � 6.3 �1.2 � 2.3 �2.9; 0.7

BMI (kg/m2)
Placebo 15 27.7 � 1.6 27.6 � 1.7 0.0 � 0.4
Low c9t11 18 27.9 � 1.7 27.7 � 1.6 �0.1 � 0.7 �0.7; 0.5
High c9t11 18 27.7 � 1.2 27.1 � 1.6 �0.6 � 1.0 �1.2; 0.0
Low t10c12 15 28.4 � 2.1 28.3 � 2.7 �0.2 � 0.9 �0.7; 0.4
High t10c12 15 27.1 � 1.3 26.7 � 1.0 �0.4 � 0.8 �1.0; 0.2

Results are expressed as mean � SD. 95% Confidence intervals (CIs) have been calculated relative to the change in the placebo group.
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Daily energy intake was not significantly altered during
the study (Table 3). Only a nonsignificant trend for a
reduction in food intake was observed in the low-t10c12
group.

Discussion
The present placebo-controlled, double-blind, random-

ized trial carried out at the same time in two different

centers is the largest published trial on the effects of CLA
on body composition. Because recent animal (3) and in vitro
studies (21) have suggested that effects of CLA on body
composition are isomer specific, we decided to evaluate in
overweight middle-aged subjects the specific impact on
body composition of each of the two most common dietary
CLA isomers (i.e., c9t11-CLA and t10c12-CLA) at two
different doses (1.5 and 3 g/d). Body fat mass, as primary

Table 2. Body fat mass (percentage and kilograms) and lean body mass of the subjects at the end of the run-in and
intervention periods

n Run-in period
Intervention

period Change 95% CI

Fat mass (%)
Placebo 15 29.0 � 7.3 29.2 � 7.1 0.1 � 1.2
Low c9t11 18 29.3 � 7.6 29.0 � 7.8 �0.2 � 1.2 �1.4; 0.6
High c9t11 18 29.6 � 5.4 29.2 � 5.6 �0.3 � 1.7 �1.5; 0.6
Low t10c12 15 30.2 � 6.9 30.2 � 7.0 0.0 � 1.8 �1.3; 0.8
High t10c12 15 29.4 � 6.3 28.7 � 6.1 �0.7 � 1.4 �1.9; 0.2

Body fat mass (kg)
Placebo 15 22.5 � 4.9 22.6 � 4.7 0.1 � 0.9
Low c9t11 18 23.1 � 5.5 22.8 � 5.6 �0.3 � 1.4 �1.6; 0.8
High c9t11 18 23.6 � 3.0 22.8 � 3.2 �0.8 � 2.1 �2.1; 0.4
Low t10c12 15 25.2 � 6.2 25.2 � 7.5 0.0 � 2.3 �1.4; 1.8
High t10c12 15 22.9 � 4.6 21.9 � 4.0 �0.9 � 1.7 �2.2; 0.3

Lean body mass (kg)
Placebo 15 56.1 � 9.9 55.9 � 10.0 �0.2 � 1.2
Low c9t11 18 56.7 � 10.3 56.6 � 10.5 �0.1 � 1.1 �0.8; 0.9
High c9t11 18 57.4 � 10.9 56.3 � 10.7 �1.1 � 1.4 �1.7; 0.0
Low t10c12 15 59.2 � 11.4 58.7 � 11.0 �0.5 � 1.3 �1.2; 0.6
High t10c12 15 55.5 � 8.4 55.2 � 8.4 �0.3 � 1.1 �1.0; 0.8

Results are expressed as mean � SD. 95% Confidence intervals (CIs) have been calculated relative to the change in the placebo group.
These data were obtained from DXA.

Table 3. Daily energy intakes (kiloJoules) of the subjects at the end of the run-in and intervention periods

n Run-in period
Intervention

period Change 95% CI

Placebo 15 8562 � 2026 8613 � 2316 51 � 1557
Low c9t11 18 8978 � 2025 8630 � 2014 �348 � 1193 �1403; 605
High c9t11 17 8160 � 2180 8361 � 2005 146 � 1492 �922; 1113
Low t10c12 15 9353 � 2405 8326 � 1950 �1026 � 1473 �2126; �28
High t10c12 15 9001 � 1936 8230 � 2032 �771 � 1509 �1871; 227

Results are expressed as mean � SD. 95% Confidence intervals (CIs) have been calculated relative to the change in the placebo group.
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endpoint, was assessed by DXA, which is considered an
accurate, precise, and reproducible method to assess body
composition in adults and especially in obese patients (22).
Although there was a slight decrease in fat mass after
consumption for 18 weeks of 3 g per day of either isomer,
differences with the control group did not reach statistical
significance. Also, there was no relationship between
changes in fat mass and the percentage of CLA detected in
plasma phospholipids. Therefore, our results do not suggest
that c9t11- or t10c12-CLA effectively lowers body fat mass
in overweight humans within a period of 4 months. This
extends the findings of Riserus et al. (23), who showed that
a daily consumption of 3.4 g of t10c12 CLA for 12 weeks
has no effect on body weight and fat mass in obese subjects.
However, it cannot be excluded that higher intakes of CLA
or longer supplementation periods are required.

The fact that our observations are not consistent with the
convincing and consistent data on the effects of CLA on
body composition in animals may be due to several reasons.
In animals, the intake of CLA expressed as either percent-
age of total energy intake, percentage of total fat intake, or
grams per kilogram body mass per day are, in general, much
higher than in humans. For example, a daily intake of 0.70
g/kg body mass was effective in mice (3), whereas daily
intakes in humans of 0.019 g/kg (12) or 0.04 g/kg (present
study) were not. A value of 0.70 g/kg body mass in humans
would correspond to a daily intake of �56 g of CLA. In this
respect, however, it has to be considered that CLA may also
have negative effects in humans because a pro-oxidant
effect of t10c12-CLA has been suggested (24). Moreover,
as recently reviewed in detail by Larsen et al. (17), results
from animal studies that high intakes of CLA may cause
liver hypertrophy and may lead to insulin resistance has
raised some concerns. With liver echography, however, we
did not see any differences in liver ultrastructure among the
five groups, and no indications of hepatic lipodystrophy
were observed. Therefore, our results do not support the
findings from animal studies, although our period of sup-
plementation may have been too short or the doses used too
low to observe any changes at all. Likewise, we could not
demonstrate any effects on plasma insulin or glucose con-
centrations.

A difference in metabolic rate, which is much higher in
animals, may also explain the differences observed between
animal and human studies (25). Further, animal studies have
been performed in growing animals, which may be more
sensitive to dietary changes, whereas human studies have
been performed in adults. In addition, large differences in
responsiveness exist among animal species and even within
some strains (26). Finally, CLA may affect energy intake in
mice (27), but our study and other human studies (16,28)
could not demonstrate a significant effect of CLA on spon-
taneous food intake in adults. Taken together, the differ-

ences show that the extrapolation of CLA effects observed
in animals to the human situation should be done with
caution.

So far, only a few human studies on the effects of CLA
on body composition have been published as full articles in
peer-reviewed journals (for recent review, see Larsen et al.)
(17). These studies have used different mixtures of CLA
isomers. Among these, five studies have suggested positive
effects of CLA on body weight and/or on body composition
(9,12–15). A number of reasons might explain the observed
differences among these studies, including our own results.

First, several methods have been used to assess body
composition. Three of the positive studies (12,14,15) have
indirectly measured fat-mass using the skinfold thickness
method (using either the classical method or near infrared
light) or by BIA. Despite their reported effects on fat mass,
none of these studies showed any effects of CLA on body
weight. Another positive study (13) has also indirectly es-
timated fat mass by measuring the sagittal abdominal diam-
eter. In fact, only one positive study has measured fat mass
directly with DXA (9). In contrast, three of the seven studies
that did not report an effect of CLA (including the present
one) have used DXA (10,16), a highly reliable and precise
method for determining body composition (22).

The general design of the studies and, more specifically,
the intake and duration of CLA supplementation might have
affected the outcomes. Although it is difficult to differenti-
ate between the effects of amount and length of CLA
supplementation, it appears that, in particular, the shorter
studies showed positive effects of CLA treatment. For ex-
ample, a daily supplement of CLA (4.2 g) for 4 weeks in 24
abdominally obese men induced a significant decrease in
sagittal abdominal diameter without any change in body
weight (13). Similarly, supplementation with CLA for 8
(12) and 12 (14) weeks in healthy nonobese men and
women reduced the proportion of body fat mass as esti-
mated by skinfold thickness and BIA. However, in our
study, even when considering the mid-treatment evaluation
at 8 weeks, no statistically significant treatment effects were
evident. In the longest published study, which lasted 6
months, Atkinson et al. (7) did not show any significant
changes in body weight or percentage body fat (DXA) in
obese subjects who consumed 2.7 g of CLA daily. With
respect to the effect of the amount of CLA ingested, the
two different doses used in our study are comparable with
those with either positive (9,12,15) or negative results
(7,8,10,16,23,24). The discrepancies among the different
studies might also be explained by the composition of the
CLA preparation (17). In all studies, except those from
Riserus et al. (23–24) and the present one, a mixture of CLA
isomers was given, but the composition of the mixture was
not always the same. Finally, the food matrix might also
have played a role. All the published studies so far have
used capsules, whereas we used a drinkable dairy-based
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product. However, it is unlikely that this explains the lack
of effect because both CLA isomers were well absorbed, as
evidenced from their incorporation into plasma phospholipids.

Other factors that have been suggested to influence the
impact of CLA include gender (14) and physical activity
levels (10,29). In our study, however, and in the study of
Thom et al. (15), effects were not related to gender. Further,
our subjects were instructed not to change their level of
physical activity during the study. This does not, however,
exclude the possibility that CLA is effective in combination
with an increased level of physical activity. In fact, among
the studies published where some level of exercise was
combined with an increased CLA intake (7,9–11,15,16),
only one study in normal weight exercising volunteers
showed a decreased body fat mass after consumption of
0.6 g of CLA three times daily for 12 weeks (15). In
addition, differences in initial body weight of the volunteers
cannot explain the inconsistent findings because both pos-
itive and negative studies have been performed with lean
(10,11,15,16), overweight (9, 12, this study), or obese sub-
jects (7,9,12,13,23,24).

In conclusion, human studies on the effects of CLA on
body composition, for which there is no clear explanation,
are not consistent. In any case, effects are much smaller than
those observed in animals, and our results were not in favor
of a health claim for products specifically enriched with the
c9t11 isomer or the t10c12-CLA isomer to reduce body fat
mass in moderately overweight men and women.

Acknowledgments
We dedicate this paper to Professor Bernard Beaufrère,

who died suddenly in August 2002. We are grateful to Dr.
C. Bouteloup for her skilled medical assistance and C.
Giraudet, P. Rousset, and L. Morin for their technical and
nursing assistance. We warmly thank P. Patureau Mirand
and F. Tondu for their assistance with the statistical analy-
ses. The European Commission supported this study, CLA
in Functional Food: A Potential Benefit for Overweight
Middle-Aged Europeans, Fifth (EC) Framework Pro-
grammme QLK1-1999-00076. J.L.S. represented the fun-
CLA study group.

References
1. Chin SF, Liu W, Storkson JM, Ha YL, Pariza MW. Dietary

sources of conjugated dienoic isomers of linoleic acid, a newly
recognized class of anticarcinogens. J Food Comp Anal. 1992;
5:185–97.

2. Ritzenthaler KL, McGuire MK, Falen R, Shultz TD, Das-
gupta N, McGuire MA. Estimation of conjugated linoleic
acid intake by written dietary assessment methodologies un-
derestimates actual intake evaluated by food duplicate meth-
odology. J Nutr. 2001;131:1548–54.

3. Park Y, Storkson JM, Albright KJ, Liu W, Pariza MW.
Evidence that the trans-10,cis-12 isomer of conjugated linoleic
acid induces body composition changes in mice. Lipids. 1999;
34:235–41.

4. Azain MJ, Hausman DB, Sisk MB et al. Dietary conjugated
linoleic acid reduces rat adipose tissue cell size rather than cell
number. J Nutr. 2000;130:1548–54.

5. Gavino VC, Gavino G, Leblanc MJ, Tuchweber B. An
isomeric mixture of conjugated linoleic acids but not pure
cis-9,trans-11-octadecadienoic acid affects body weight gain
and plasma lipids in hamster. J Nutr. 2000;130:27–9.

6. Ostrowska E, Muralitharan M, Cross RF, Bauman DE,
Dunshea FR. Dietary conjugated linoleic acids increase lean
tissue and decrease fat deposition in growing pigs. J Nutr.
1999;129:2037–42.

7. Atkinson R. Conjugated linoleic acid for altering body com-
position and treating obesity. In: Yurawecz MP, Mossoba
MM, Kramer JKG, Pariza MW, Nelson GL, eds. Advances in
Conjugated Linoleic Acid Research. 1st vol. Champaign, IL:
AOCS Press; 1999, pp. 348–53.

8. Berven G, Bye A, Hals O et al. Safety of conjugated linoleic
acid (CLA) in overweight or obese human volunteers. Eur J
Lipid Sci Technol. 2000;102:455–62.

9. Blankson H, Stakkestad JA, Fagertun H, Thom E, Wad-
stein J, Gudmundsen O. Conjugated linoleic acid reduces
body fat mass in overweight and obese humans. J Nutr.
2000;130:2943–8.

10. Kreider R, Ferreira M, Greenwood M, Wilson M, Al-
manda A. Effects of conjugated linoleic acid supplementation
during resistance training on body composition; bone density,
strength, and selected hematological markers. J Strength Con-
ditioning Res. 2002;16:325–34.

11. Lowery LM, Appicelli PA, Lemon PWR. Conjugated lino-
leic acid enhances muscle size and strength gains in novice
bodybuilders. Med Sci Sports Exerc. 1998;30.5:S182.

12. Mougios V, Matsakas A, Petridou A et al. Effect of supple-
mentation with conjugated linoleic acid on human serum
lipids and body fat. J Nutr Biochem. 2001;12:585–94.

13. Risérus U, Berglund L, Vessby B. Conjugated linoleic acid
(CLA) reduced abdominal adipose tissue in obese middle-
aged men with signs of the metabolic syndrome: a randomised
controlled trial. Int J Obes Relat Metab Disord. 2001;25:
1129–35.

14. Smedman A, Vessby B. Conjugated linoleic acid supplemen-
tation in humans-metabolic effects. Lipids. 2001;36:773–81.

15. Thom E, Wadstein J, Gudmundsen O. Conjugated linoleic
acid reduces body fat in healthy exercising humans. J Int Med
Res. 2001;29:392–6.

16. Zambell KL, Keim NL, Van Loan MD, et al. Conjugated
linoleic acid supplementation in humans: effects on body
composition and energy expenditure. Lipids. 2000;35:777–82.

17. Larsen TM, Toubro S, Astrup A. Efficacy and safety of
dietary supplements containing conjugated linoleic acid
(CLA) for the treatment of obesity-evidence from animal and
human studies. J Lipid Res. 2003;44:2234–41.

18. Moilanen T, Nikkari T. The effect of storage on the fatty acid
composition of human serum. Clin Chim Acta. 1981;114:
111–6.

19. Christies WW, Sebedio JL, Juaneda P. A practical guide to
the analysis of conjugated linoleic acid. INFORM. 2001;12:
147–52.

Effect of CLA on Human Body Composition, Malpuech-Brugère et al.

OBESITY RESEARCH Vol. 12 No. 4 April 2004 597



20. World Health Organization. Obesity: Preventing and Man-
aging the Global Epidemic. Report of a WHO Consultation on
Obesity. Geneva, Switzerland: World Health Organization;
1998.

21. Brown JM, Halvorsen YD, Lea-Currie YR, Geigerman C,
McIntosh M. Trans-10,cis-12, but not cis-9,trans-11, conju-
gated linoleic acid attenuates lipogenesis in primary cultures
of stromal vascular cells from human adipose tissue. J Nutr.
2001;131:2316–21.

22. Erselcan T, Candan F, Saruhan S, Ayca T. Comparison of
body composition analysis methods in clinical routine. Ann
Nutr Metab. 2000;44:243–8.

23. Risérus U, Arner P, Brismar K, Vessby B. Treatment with
dietary trans10cis12 conjugated linoleic acid causes isomer-
specific insulin resistance in obese men with the metabolic
syndrome. Diabetes Care. 2002;25:1516–21.

24. Risérus U, Basu S, Jovinge S, Fredrikson GN, Ärnlöv J,
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