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RELIMINARY REPORT

Plasma Adiponectin Concentrations Do Not Increase in Association With
Moderate Weight Loss in Insulin-Resistant, Obese Women

Fahim Abbasi, Cindy Lamendola, Tracey McLaughlin, John Hayden, Gerald M. Reaven, and Peter D. Reaven

lasma adiponectin concentrations were measured before and after moderate weight loss in 20 obese women, divided at

aseline into insulin-resistant (IR) and insulin-sensitive (IS) subgroups on the basis of their steady-state plasma glucose

SSPG) concentration at the end of a 180-minute infusion of octreotide, glucose, and insulin. The groups were similar in age

nd body weight and lost comparable amounts of weight (8 to 9 kg) during the weight loss period. Fasting plasma insulin and

SPG concentrations were significantly higher (P < .001) and adiponectin concentrations somewhat lower (P � .10) in the IR

roup (P < .001) at baseline. Both SSPG and plasma insulin concentrations decreased in IR subjects (P < .001), but did not

hange in IS individuals. Adiponectin concentrations did not change with weight loss in either group. Thus, neither weight

oss, per se, nor enhanced insulin sensitivity resulted in a change in plasma adiponectin concentrations.

2004 Elsevier Inc. All rights reserved.
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HERE IS evidence that plasma adiponectin concentrations
are related to various measures of body fat, lower in

nsulin-resistant (IR) individuals and increase in association
ith improved insulin sensitivity following weight loss.1-10

owever, not all obese individuals are IR,11-16 and we have
resented preliminary evidence that plasma adiponectin levels
ere only significantly lower in obese individuals who were

lso IR and hyperinsulinemic.17 Furthermore, subjects in the
ajority of published weight loss studies were massively

bese, and only modest increases in plasma adiponectin con-
entrations occurred despite relatively enormous amounts of
eight loss. Finally, because obesity, per se, decreases insulin

learance,12,13 the reliability of changes in plasma insulin con-
entration as the surrogate estimate of improvement in insulin
ensitivity in patients who have lost large amounts of weight
an be questioned. The current study represents an effort to
larify and extend these findings and was initiated to see if: (1)
diponectin concentrations increase with moderate amounts of
eight loss in obese individuals and (2) improvement in direct
easures of insulin-mediated glucose disposal associated with
oderate weight loss in IR individuals is accompanied by

ncreases in adiponectin concentrations.

MATERIALS AND METHODS

The experimental population consisted of 20 obese women with a
ody mass index (BMI) between 29.0 to 36.0 kg/m2 in good general
ealth, with a fasting plasma glucose concentration �126 mg/dL and
ormal laboratory results on a chemical screening battery. The Stanford
niversity Human Subjects Committee approved this study, and all
articipants gave written informed consent.
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The insulin suppression test18-20 was used to create IR and insulin-
ensitive (IS) subgroups. Briefly, subjects were infused for 180 minutes
ith octreotide (0.27 �g/m2 � min), insulin (32 mIU/m2 � min), and
lucose (267 mg/m2 � min). Blood was drawn at 10-minute intervals
uring the final 30 minutes of the infusion to measure plasma glucose
nd insulin concentrations, and the mean of these values used as the
teady-state plasma insulin (SSPI) and glucose (SSPG) concentrations
or each individual.

IR was defined as a SSPG value �180 mg/dL and IS as a SSPG
oncentration �100 mg/d; cut points that separated the upper and lower
ertiles of SSPG concentrations as measured in 490 healthy volun-
eers.21

Plasma adiponectin concentrations were measured in duplicate after
n overnight fast with a radioimmunoassay established by Linco Re-
earch (St Charles, MO). This assay has a sensitivity of 0.01 mg/dL and
ntra- and interassay coefficient of variation (CV) of less than 8%.

After collection of baseline data, subjects were instructed on a
alorie- restricted diet calculated to result in weight loss of approxi-
ately 2 to 3 kg/mo plus sibutramine (15 mg/d) for the 4-month weight

oss period. At the end of this period, subjects were placed on a weight
aintenance diet for 14 days, during which time weight fluctuated by
1.0 kg in any individual. They were then readmitted to the General
linical Research Center (GCRC) and baseline measurements repeated.
The results to be presented were obtained on the first 20 individuals

10 in each group) that completed the 4-month weight loss period. IR
nd IS subjects were compared at baseline (Student’s unpaired t test),
s well as between baseline and postweight loss changes (Student’s
aired t test).

RESULTS

Table 1 indicates that baseline SSPG and fasting plasma
nsulin concentrations were significantly higher (P � .001) in
he IR group, but the 2 groups were comparable in terms of age,
eight, waist circumference, and fasting plasma glucose con-

entrations. Fasting plasma adiponectin concentrations were
ower in IR individuals, but this difference did not reach the
onventional level of statistical significance (P � .10).

Weight loss was similar in the IS (8.5 � 4.2 kg) and IR
8.9 � 5.1 kg) groups. Figure 1 indicates that plasma SSPG
oncentration decreased by 40% (P � .001) with moderate
eight loss in the IR group, whereas it did not change in the IS

ndividuals. However, plasma adiponectin concentrations were
he same before and after weight loss in both groups.
Figure 1 also demonstrates that there was little variance in

Metabolism, Vol 53, No 3 (March), 2004: pp 280-283



S
w
b

(
c

n
w
c
y
s
p
s

w
d
d
p
s
w
d
i
m
t
o
i

c

w

a

c

s

d

w

281PLASMA ADIPONECTIN AFTER WEIGHT LOSS
SPG concentrations at baseline in either IS or IR individuals,
hereas adiponectin concentrations varied more than 5-fold in
oth groups.

DISCUSSION

The results presented demonstrate that moderate weight loss
8 to 9 kg) did not result in a change in plasma adiponectin
oncentrations in the 20 obese women we studied. There was

Table 1. Baseline Demographic and Metabolic Characteristics

Variable
Insulin-

Sensitive
Insulin-

Resistant P Value

SSPG (mg/dL) 64 � 15 214 � 23 �.001
Age (yr) 45 � 8 48 � 9 .44
Weight (kg) 86.9 � 7.5 84.1 � 5.8 .36
Waist (cm) 94 � 6 96 � 8 .52
Fasting glucose (mg/dL) 93 � 7 98 � 8 .21
Fasting insulin (�IU/mL) 7 � 2 13 � 4 �.001
Fasting adiponectin (�g/mL) 25.9 � 12.5 17.0 � 7.4 .10

NOTE. Data are means � SD.

Fig 1. SSPG and adiponectin

oncentrations before and after

eight loss in IS and IR individu-

ls. The height of the bars indi-

ates the mean value, and the

olid lines connect the individual

ata points before and after
eight loss.
o suggestion of an increase in adiponectin concentration with
eight loss in either group or when the IS and IR groups were

ombined. Furthermore, repeat measurement of all samples
ielded nearly identical values for all individuals. Thus, it
eems unlikely that failure to demonstrate an increase in adi-
onectin concentrations with weight loss was due to sample
ize or assay variation.

Failure to see a change in plasma adiponectin concentrations
ith weight loss in this study is most likely due to major
ifferences between our protocol and those of studies that have
emonstrated this association.6-10 The magnitude of obesity of
atients in these studies was much greater, and in 4 instances,6-9

urgical intervention resulted in relatively massive amounts of
eight loss, ie, 23 kg to almost 57 kg. This approach is quite
ifferent from ours, in which moderate calorie restriction was
nstituted to bring about weight loss of 8 to 9 kg. The study
ost resembling ours is that of Esposito et al,10 who reported

hat adiponectin concentrations increased by 2.7 �g/mL in
verweight individuals who had lost 14 kg as compared with an
ncrease of 0.5 �g/mL in subjects who had lost 3 kg. These data
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282 ABBASI ET AL
uggest that changes in plasma adiponectin do not become
pparent until substantial amounts of weight have been shed.

Our results also indicated that substantial improvements in
nsulin sensitivity after moderate weight loss in IR subjects
ere not associated with an increase in plasma adiponectin

oncentration. Because there is ample evidence that insulin
esistance is attenuated with this degree of weight loss,11,13,15,16

ur findings imply that changes in circulating adiponectin may
ot mediate weight loss-induced improvements in insulin sen-
itivity. These data differ from those when much greater
mounts of weight are lost,6-10 but are consistent with prelim-
nary results of a study22 that seems quite similar to ours as
egards both experimental protocol and results. Furthermore,
here are several potential explanations to account for the
isparate findings. In addition to the obvious differences in
xperimental protocol described above, surrogate measures
ased on changes in plasma insulin concentration were used to
ssess insulin sensitivity in all of these studies. Although these
stimates of insulin action are correlated with specific measures
f insulin-meditated glucose disposal, they account for less
han 40% of the variability from person to person when insulin-
ediated glucose disposal is measured directly.21 The limita-

ion of insulin concentrations as indicators of insulin action is
ccentuated in obese individuals because obesity, per se, results
n decreased insulin clearance.12,13 Thus, large amounts of
eight loss will lead to lower insulin concentrations, indepen-
ent of any change in insulin sensitivity, and their use in this
ituation cannot provide reliable estimates of insulin action. In

ddition, there is evidence that insulin acts on adipose tissue to i
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ecrease adiponectin synthesis and secretion,23-25 and it is
ossible that higher adiponectin levels after large amounts of
eight loss are a simple consequence of the greater decreases

n insulin concentration, unrelated to a change in insulin sen-
itivity.

Although our results are straightforward, important caveats
ust be made. Firstly, circulating adiponectin levels may not

e as important in regulation of insulin action as changes in
diponectin concentration at the tissue level. Secondly, there is
vidence that different forms of adiponectin may vary in their
etabolic effects.26 Thus, plasma adiponectin concentrations
ay not increase with moderate weight loss, but changes in

diponectin may contribute to improvement in insulin sensitiv-
ty because its biologic effects may be more closely related to
ifferences in tissue levels of adiponectin and/or the ratio of the
lobular to the full-length form of adiponectin. These possibilities
eserve further evaluation and could alter interpretation of our
tudy, as well as many of the previous publications in this field.

In conclusion, our results indicate that moderate amounts of
eight loss in obese women were not associated with an

ncrease in plasma adiponectin concentration, not even when
nsulin sensitivity improved in IR individuals. It should be
oted that there is also evidence that adiponectin concentrations
o not change when insulin sensitivity improves with exercise
raining.7 The fact that there are 2 instances in which improve-

ents in insulin sensitivity occur without any change in plasma
diponectin concentrations demonstrates that there is still much
o learn about the role that adiponectin plays in modulation of

nsulin-mediated glucose disposal.
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