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Abstract
Background—Bariatric surgery reverses obesity-related comorbidities, including type 2 diabetes
mellitus. Several studies have already described differences in anthropometrics and body
composition between Roux-en-Y gastric bypass and laparoscopic adjustable gastric banding patients,
but the role of adipokines in the outcomes after the different types of surgery is not known.

Hypothesis—Differences in weight loss and reversal of insulin resistance exist between the two
groups and correlate with changes in adipokines.

Methods—Fifteen severely obese women (mean BMI: 46.7 kg/m2) underwent two types of
laparoscopic weight loss surgery (Roux-en-Y gastric bypass = 10, adjustable gastric banding = 5).
Weight, waist and hip circumference, body composition, plasma metabolic markers, and lipids were
measured at set intervals during a 24-month period after surgery.

Results—At 24 months, Roux-en-Y patients were overweight (BMI 29.7 kg/m2) while gastric
banding patients remained obese (BMI 36.3 kg/m2). Roux-en-Y patients lost significantly more fat
mass than gastric banding patients (mean difference 16.8 kg, p < 0.05). Likewise, leptin levels were
lower in the Roux-en-Y patients (p = 0.003) and levels correlated with weight loss, loss of fat mass,
insulin levels, and Homeostasis Model of Assessment 2 (HOMA-IR). Adiponectin correlated with
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insulin levels and HOMA-IR (r = −0.653, p = 0.04 and r = −0.674, p = 0.032, respectively) in the
Roux-en-Y patients at 24 months.

Conclusions—After two years weight loss and normalization of metabolic parameters were less
pronounced in patients who underwent gastric banding compared to patients who underwent Roux-
en-Y gastric bypass. Our findings require confirmation in a prospective randomized trial.
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INTRODUCTION
Obesity now affects approximately one-third of Americans and is associated with many
comorbidities, including an increased risk of death from cardiovascular disease, diabetes, and
cancer.1 The rapid increase in obesity and its sequelae is a worldwide phenomenon. Although
current non-surgical treatments of obesity remain inadequate, it is generally accepted that
weight loss can be achieved through caloric restriction and enhanced physical activity.
However, lifestyle modifications that sustain success have been difficult to implement in a
widespread manner.2 Bariatric surgery, on the other hand, has been shown to be an effective
method for achieving sustained weight loss and improvement in comorbidities.3

The changes resulting from bariatric surgery include alterations in body composition, a reversal
of insulin resistance, and improvement in control of hypertension.4,5 Additionally, systemic
metabolic (glucose, insulin) and inflammatory markers of obesity (TNF-α, C-reactive protein)
are known to favorably decrease after weight reduction surgery.5,6 Because some patients
remain obese or regain weight after surgery, it is important to understand how co-morbid
conditions associated with obesity will respond to both short and long term fluctuations in
weight.

The goal of the present study was to compare changes in anthropometrics, body composition,
and metabolic parameters between obese patients who either underwent a Roux-en-Y gastric
bypass or adjustable gastric banding in a small group of women who were operated upon
between January and July 2006. We analyzed variations in the aforementioned parameters for
two years postoperatively and found significant differences in fat mass, waist circumference,
and hip circumference between the Roux-en-Y and gastric banding patients at the end of the
observation period. Both leptin and adiponectin varied significantly and correlated with
decreasing insulin resistance in Roux-en-Y patients. Metabolic markers and changes in body
composition showed a plateau in improvement at nine months and a partial rebound at two
years among the gastric banding patients. However, there were further improvements in body
composition and decreases in obesity markers in the Roux-en-Y patients two years
postoperatively. Although these observations were made in a small cohort, we propose that the
data warrant a large prospective randomized trial.

MATERIALS AND METHODS
Subject Selection

Fifteen women (Age: 49.1± 2.1 years; 11 Caucasian, 3 African-American, 1 Hispanic),
scheduled to undergo bariatric surgery at the University of Texas Houston Bariatric Surgery
Center, were enrolled in our study if they met the inclusion criteria outlined previously.7
Exclusion criteria were age less than 18 years, pregnancy, coronary artery disease, peripheral
vascular disease, ischemic cardiomyopathy, or a current history of smoking. The Committee
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for the Protection of Human Subjects at the University of Texas Health Science Center at
Houston approved the study. A written informed consent was obtained.

Patient Enrollment and Follow-up
Of an original cohort of 42 patients, 15 women completed the two-year protocol.7 Reasons for
leaving the study were relocation (the majority of patients), lack of time, loss of interest, or
our inability to contact the participants. Of the remaining cohort, 10 women had undergone
gastric bypass with a Roux-en Y procedure. The other five women had undergone adjustable
gastric banding. The procedures followed standard clinical practice.8,9

Study Protocol
Patients were evaluated at baseline, three months, nine months, and 24 months after surgery.
Patients were instructed to fast for 12 hours, and to abstain from alcohol or exercise for 24
hours prior to their evaluations. Patient evaluation consisted of the following tests and
measurements: a standard physical exam to assess height and weight, blood pressure, and heart
rate as well as a history to gather information on diet, physical activity, and complications
related to the obesity and operation. Anthropometric measurements (waist circumference and
hip circumference) and real time bioimpedance analysis (RJL Systems, Clinton Township,
Mich.) were used to quantify body composition (fat mass, lean mass, and body cell mass).
Serum glucose, insulin, tumor necrosis factor alpha (TNF-α), high sensitivity C-reactive
protein (hs-CRP), free fatty acids, leptin, and adiponectin were obtained. Blood chemistries
included triglycerides, total serum cholesterol, low density lipoprotein (LDL), and high density
lipoprotein (HDL). The Homeostasis Model of Assessment computer model (HOMA2) was
used in the calculation of insulin resistance as described previously.10

Statistical Analyses
Statistical analysis was performed using SigmaStat 3.0 (Systat Software, Inc., San Jose, Calif.).
Study variables for conformation to normality using Q-Q plots, skewness, and kurtosis statistics
were evaluated. Significantly non-normal variables were transformed prior to analysis. Paired
t-tests were performed to evaluate differences in outcomes between each visit. Two-way
repeated measures ANOVA with post-hoc comparisons with multiple comparison adjustments
were made across time point pairs by linear contrasts. Data are expressed as mean values plus
or minus the standard error of the mean or as differences in mean values from baseline to three
months, three months to nine months, and nine months to twenty four months post surgery
with 95% confidence intervals. Pearson correlation coefficients were prepared to evaluate the
univariate relationships between variables.

RESULTS
Anthropometric Data

After two years, Roux-en-Y patients (BMI: 29.7 kg/m2) could be classified as overweight while
the gastric banding patients (BMI: 36.3 kg/m2) remained obese. Beyond nine months,
significant variance attributable to surgery type in percentage of weight loss was evident
between the Roux-en-Y and gastric banding groups. At 24 months, the mean differences of
percentage of weight lost between the two groups was 17.9% (p<0.001). Hip circumference
was less in the Roux-en-Y group (p=0.042) at nine months compared to the gastric banding
group (Tables 1 and 2). A significant difference in waist circumference (p=0.015) was found
attributable to surgery type at twenty four months. In terms of body composition, after 24
months Roux-en-Y patients had less fat mass (p<0.05) than the gastric banding patients. Even
though lean mass was lower in the Roux-en-Y patients than in the banding patients, this
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difference was only significant when time was considered as the source of variation rather than
surgery type.

Insulin Resistance
Three months after surgery, there was a rapid reversal of insulin resistance as evidenced by
decreases in fasting insulin concentrations as well as HOMA-IR values. (Figure 1) This reversal
was lost at 24 months in the gastric banding patients, but not in the Roux-en-Y patients. The
differences in both parameters were significant between the two surgery groups at 3 and 9
months after surgery. (Figure 1)

Inflammatory Markers
Markers of chronic inflammation (TNF-α and hs-CRP) decreased with time in both cohorts
when compared between baseline and 24 months, between 3 months and 24 months, and
between 9 months and 24 months (p < 0.001, p < 0.001, and p = 0.01, respectively). CRP levels
at all time periods post-surgery indicated a greater decrease in this inflammatory marker in the
Roux-en-Y patients as compared to the gastric banding patients. Furthermore, gastric banding
patients showed a non-significant rebound in CRP levels between 9 months and 24 months
from 0.44 to 0.49 mg/dL while CRP levels decreased from 0.14 to 0.12 mg/dL in Roux-en-Y
patients during that time period. At 24 months, CRP levels correlate with weight lost in the
Roux-en-Y cohort (r = 0.618, p = 0.014).

Adipokines
Analysis of adipokines between surgery groups showed interesting trends. First, there were no
significant differences in adiponectin levels between cohorts at all time periods. Secondly,
while adiponectin levels were nearly identical between groups at baseline, three months, and
nine months, a marked increase in adiponectin levels to 21.1 μg/mL from 9.6 μg/mL at baseline
was seen in Roux-en-Y patients while levels in gastric banding patients peaked at 14.6 μg/mL
at 24M from 8.2 μg/mL at baseline. At 24 months, adiponectin showed an inverse relationship
with fat mass in the RYGBP cohort (r = −0.496, p = 0.145). Adiponectin did, however, correlate
with both insulin and HOMA at 24 months in the Roux-en-Y patients but not in the gastric
banding patients (r = −0.653, p = 0.04 and r = −0.674, p = 0.032, respectively). (Table 3)

In contrast, leptin levels showed significant differences between the surgery groups at twenty
four months (mean difference of 44.1 ng/mL, p = 0.003). Leptin also showed a large rebound
from 26.2 to 52.6 ng/mL between nine and twenty four months among the gastric banding
patients. Conversely, leptin levels continued to decrease, albeit to a small degree, in the Roux-
en-Y patients (from 13.8 to 13.2 ng/mL) during this time frame.

The disparity between fat mass lost between the Roux-en-Y and gastric banding patients
became evident as early as 3 months after surgery and the difference in this variable only
increased between the two groups at nine and twenty four months. A strong correlation between
leptin and fat mass existed at three, nine, and twenty four months (r = 0.781, p = 0.0005; r =
0.886, p < 0.0001; r = 0.792, p < 0.001, respectively) (Table 4). As the reversal of insulin
resistance became evident at 3 months within the Roux-en-Y cohort, leptin correlated
significantly with HOMA-IR and insulin levels (Table 4). Furthermore, this correlation grew
stronger with time as indicated by the increasing magnitudes of the correlation coefficients.
(Figure 2)

Lipids
While no significant differences in lipid profiles were evident between surgery groups, there
were trends that suggested greater improvement in Roux-en-Y patients. Roux-en-Y patients
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had lower LDL, triglycerides, and total cholesterol than gastric banding patients while
achieving a greater HDL than gastric banding patients (54.9 mg/dL as compared to 48.8 mg/
dL). (Tables 1 and 2)

DISCUSSION
We examined the effects of two types of weight loss surgery on changes in body composition
and systemic metabolism in a small group of women. At 24 months, significant differences
between the two groups were found. Although both Roux-en-Y and gastric banding patients
showed significant improvement in many measured parameters, Roux-en-Y patients reached
a plateau while banding patients began to rebound. A progressive return of metabolic markers
of obesity was seen in gastric banding patients but not in Roux-en-Y patients.

The discrepancy in results between the two cohorts suggests that the mechanisms of weight
loss differ between Roux-en-Y gastric bypass surgery and gastric banding. While both Roux-
en-Y gastric bypass and gastric banding have a restrictive component, recent evidence suggests
that bypass of the upper intestine in the Roux en Y procedure may lead to greater weight loss
through an alteration of hormone levels and other factors within the satiety crosstalk between
the gut and the brain.11,12 Furthermore, the radical changes in satiety and adipose tissue derived
hormone levels that occur after a Roux-en-Y procedure may sustain long term weight loss and
prevent weight rebound to a greater degree than the obvious restrictive and malabsorptive
nature of the surgery would predict.11,12

Others have shown that weight loss leads to improved insulin sensitivity.13,14 There is also
evidence that a Roux-en-Y gastric bypass results in greater improvement in insulin resistance
by bypassing the hormonally active foregut.15 In our study, Roux-en-Y patients at 24 months
had significantly less fat mass than their gastric banding counterparts (28.9 kg as opposed to
45.7 kg). Yet, it is the metabolically active components of fat, the adipocytes, which are likely
to play a vital role in explaining the disparity in weight loss between Roux-en-Y and gastric
banding patients. Adipocytes produce many bioactive peptides, such as leptin and adiponectin,
that have been shown to modulate insulin responsiveness.16 In our study, Roux-en-Y patients
had significantly lower leptin levels than banding patients (13.2 ng/mL as opposed to 52.6 ng/
mL, respectively). In the Roux-en-Y cohort, leptin also correlated significantly with weight,
fat mass, insulin, and HOMA. (Table 4) These findings are similar to results by Infanger et
al. who found that leptin levels correlated linearly with fat mass in patients who underwent
weight loss surgery when compared with overweight fat mass in matched controls two years
after surgery.17 These findings also suggest that leptin not only decreases with loss of weight
and fat mass, but also modulates insulin resistance. In this context it is of interest that leptin
receptors are expressed on pancreatic β-islet cells and leptin inhibits insulin secretion and
transcription of the preproinsulin gene.18,19 Studies in mice have demonstrated that
administration of leptin to either normal, obese, or diabetic animals improves insulin sensitivity
and reduces hyperinsulinemia.20

Other studies have pointed to the release of factors from the duodenum and proximal foregut
in response to food stimulation that may be responsible for some degree of “leptin resistance”
and the corresponding elevated leptin levels observed in obese patients.21 Putting all of this
together, our data suggest a change in leptin resistance that is associated with weight loss which
appears to be more pronounced in the Roux-en-Y cohort.

Circulating adiponectin levels are also potent regulators of insulin sensitivity.22,23 Recent
studies have indicated that by changing the activity of modulators of the insulin signaling
pathway, such as 5′ AMP-activated kinase, adiponectin can improve both beta cell function
and insulin secretion.24,25 After 24 months, significant correlations between adiponectin and
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both serum insulin and HOMA were found in our Roux-en-Y patients. Our findings are
consistent with those reported by Guldstrand and colleagues who measured beta cell function
and insulin resistance in obese patients. Their study found a linear correlation (r = 0.46, p =
0.012) between the increase in plasma adiponectin levels and insulin sensitivity in patients who
underwent weight loss surgery.26

The partial reversal in many anthropometric parameters, measures of insulin sensitivity, and
adipokines at two years in our gastric banding patients is disturbing. In a five year prospective
randomized trial, Angrisani and colleagues compared the outcomes of both Roux-en-Y and
gastric banding patients.27 The percentage of weight loss failure (as defined by BMI >35 kg/
m2 at 5 years) was 34.6% in banding patients as opposed to 4.2% in bypass patients (p < 0.001).
The BMI at only 2 years after surgery of our gastric banding patients is 36.3 kg/m2 (BMI of
44.9 kg/m2 at baseline). The large discrepancy in percent weight loss for our patients after
twenty four months (37.4% for Roux-en-Y patients; 19.5% for gastric banding patients) is
consistent with other studies comparing the two patient cohorts.28,29 Beyond the
anthropometric values, our gastric banding patients show increases in serum glucose levels,
insulin levels, and HOMA between nine and twenty four months that did not reach statistical
significance.

Also observed in this group was the partial reversal in adipokines (such as leptin and hs-CRP),
LDL, and total serum cholesterol. While these trends were not significant, they suggest that
further research with larger numbers of patients is required. Sjostrom et al. from the Swedish
Obesity Study show that gastric banding patients had a higher BMI, glucose, and insulin than
the gastric bypass patients.30 In their study, adipokines were not measured. In light of the role
of adipokines in insulin resistance, further research is needed to better understand the
mechanism of weight loss beyond caloric restriction and malabsorption that accompanies a
Roux-en-Y procedure.

CONCLUSION
Compared to patients undergoing Roux-en-Y gastric bypass, weight loss and normalization of
metabolic parameters were less pronounced after two years in patients undergoing gastric
banding. Our findings require confirmation in a prospective randomized trial.
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Figure 1.
(A) Serum Insulin Levels at 3, 9, and 24 Months. While insulin levels at baseline were similar
between Roux-en-Y and gastric banding cohorts at baseline, levels in Roux-en-Y patients
remained low at 24 months, but increased to preoperative levels in gastric banding patients.
All data are reported as mean ± SEM. * denotes p < 0.05 for comparison of preoperative and
postoperative levels. NS denotes no significance.
(B) Serum Glucose at 3, 9, and 24 Months. Decrease in serum glucose in both cohorts
indicates a reversal of insulin resistance within 3 months. Glucose levels at 24M in Roux-en-
Y patients suggest sustained insulin sensitivity, even though differences in serum glucose
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between the two cohorts did not reach statistical significance. All data are reported as mean ±
SEM. NS denotes no significance.
(C) HOMA-IR at 3, 9, 24 Months. The HOMA-IR index paralleled changes in insulin levels
in both cohorts. A partial rebound in HOMA-IR was seen in gastric banding patients at 24
months, but did not reach statistical significance. All data are reported as mean ± SEM. *
denotes p < 0.05 for comparison of preoperative and postoperative levels. NS denotes no
significance.
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Figure 2.
(A) HOMA-IR as a Function of Adiponectin Levels at 24 Months in Roux-en-Y
Patients. An inverse correlation (p = 0.032) between adiponectin and HOMA-IR in Roux-en-
Y patients was evident at 24 months. Correlation between these two variables did not exist in
the gastric banding cohort.
(B) Leptin Levels as a Function of HOMA-IR at 24 Months in Roux-en-Y Patients. A
significant correlation (p < 0.00001) between leptin and HOMA-IR in Roux-en-Y patients was
evident at 24 months. Correlation between these two variables did not exist in the gastric
banding cohort.
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(C) Adiponectin Levels as a Function of Insulin at 24 Months in Roux-en-Y Patients. An
inverse correlation (p =0.04) between adiponectin and insulin in Roux-en-Y patients was
evident at 24 months. Correlation between these two variables did not exist in the gastric
banding cohort.
(D) Leptin Levels as a Function of Insulin at 24 Months in Roux-en-Y Patients. A
significant correlation (p < 0.0001) between leptin and insulin in Roux-en-Y patients was
evident at 24 months. Correlation between these two variables did not exist in the gastric
banding cohort.
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Table 1
Roux-en-Y Gastric Bypass Patients

Baseline 3 Months 9 Months 24 Months

Anthropometric Data

 Weight (kg) 128.58 ± 5.65 104.83 ± 5.45 83.77 ± 5.62 80.44 ± 5.16

 BMI (kg/m2) 47.61 ± 2.21 38.78 ± 2.04 30.92 ± 2.02 29.66 ± 1.75

 Waist circumference (cm) 126.83 ± 4.69 111.84 ± 4.24 94.96 ± 4.27 85.53 ± 6.01¶

 Hip circumference (cm) 136.16 ± 3.54 119.30 ± 3.56 104.57 ± 4.83¶ 105.66 ± 4.10

 Waist:Hip Ratio 0.93 ± 0.03 0.94 ± 0.02 0.91 ± 0.02 0.81 ± 0.05

 Percent Weight Loss (%) -- 18.67 ± 1.03 35.31 ± 1.83† 37.36 ± 3.13†

 Fat mass (kg) 65.99 ± 4.97 49.85 ± 4.40 32.33 ± 4.26 28.93 ± 4.03¶

 Lean Mass (kg) 61.13 ± 2.40 54.78 ± 2.20 51.31 ± 2.37 51.51 ± 2.74

Cardiovascular Data

 HR (bpm) 80.00 ± 4.6 68.70 ± 7.36 60.80 ± 2.91 65.50 ± 2.25

 LVEF (%) 64.90 ± 1.95 62.50 ± 1.11 66.80 ± 2.20 62.20 ± 1.33

 SBP (mm Hg) 119.20 ± 6.63 124.20 ± 4.39 120.75 ± 8.08 129.80 ± 10.24

 DBP (mm Hg) 69.00 ± 1.73 65.40 ± 3.68 62.00 ± 2.22 75.80 ± 3.31

 LVM (g) 190.36 ± 10.94 175.69 ± 10.94 159.27 ± 12.17 157.44 ± 10.05

Metabolic Data

 Glucose (mg/dL) 115.40 ± 15.55 87.80 ± 15.29 78.00 ± 3.19 84.00 ± 5.09

 Insulin (ulU/mL) 22.90 ± 6.77 9.31 ± 1.79 6.94 ± 2.49 4.87 ± 1.28

 HOMA 4.61 ± 1.22 2.55 ± 1.12 1.49 ± 0.65 1.12 ± 0.33

 TNF-α (pg/mL) 8.33 ± 0.87 8.85 ± 0.45 6.35 ± 0.52 4.10 ± 2.27

 Adiponectin (μg/mL) 9.60 ± 2.53 10.50 ± 1.57 10.00 ± 1.06 21.10 ± 2.90

 Leptin (ng/mL) 57.80 ± 9.73 26.77 ± 5.49 13.82 ± 4.26 13.18 ± 3.19‡

hs-CRP (mg/mL) 0.70 ± 0.11 0.32 ± 0.07 0.14 ± 0.04 0.12 ± 0.04

 Free Fatty Acids (mmol/L) 0.81 ± 0.09 1.04 ± 0.09 0.77 ± 0.09 0.78 ± 0.06

Lipid Profiles

 Triglycerides (mg/dL) 197.10 ± 83.38 102.40 ± 8.89 76.50 ± 14.54 89.70 ± 18.63

Total Cholesterol (mg/dL) 183.00 ± 9.69 164.90 ± 9.77 166.40 ± 11.04 173.60 ± 10.92

 HDL (mg/dL) 43.80 ± 2.73 39.30 ± 2.33 49.20 ± 3.94 54.90 ± 4.63

 LDL (mg/dL) 112.56 ± 9.81 103.90 ± 9.46 101.80 ± 8.93 100.90 ± 9.09

All data are reported as mean ± SEM for 10 patients.

‡
Significant (p = 0.003) between surgery groups.

†
Significant (p < 0.001) between surgery groups.

¶
Significant (p < 0.05) between surgery groups.

Abbreviations: BMI, body mass index; HR, heart rate; LVEF, left ventricular ejection fraction; SBP, systolic blood pressure; DBP, diastolic blood pressure;
LVM, left ventricular mass; HOMA, homeostasis model of assessment; TNF-α, tumor necrosis factor alpha; hs-CRP, high sensitivity C-reactive protein;
HDL, high density lipoprotein; LDL, low density lipoprotein.
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Table 2
Gastric Banding Patients

Baseline 3 Months 9 Months 24 Months

Anthropometric Data

 Weight (kg) 123.02 ± 10.88 106.68 ± 11.04 103.70 ± 12.99 99.56 ± 11.93

 BMI (kg/m2) 44.93 ± 3.51 38.90 ± 3.54 37.70 ± 4.14 36.27 ± 3.85

 Waist circumference (cm) 127.50 ± 9.53 115.70 ± 9.59 110.00 ± 10.17 111.85 ± 9.16¶

 Hip Circumference (cm) 136.55 ± 8.11 123.45 ± 7.59 125.00 ± 7.92¶ 117.50 ± 7.30

 Waist: Hip Ratio 0.93 ± 0.05 0.93 ± 0.04 0.88 ± 0.04 0.95 ± 0.03

 Percent Weight Loss (%) -- 13.65 ± 1.92 16.56 ± 2.53† 19.54 ± 3.81†

 Fat Mass (kg) 65.26 ± 8.45 50.89 ± 8.21 50.55 ± 9.79 45.69 ± 7.46¶

 Lean Mass (kg) 57.52 ± 2.72 55.57 ± 2.97 52.97 ± 3.28 53.87 ± 4.79

Cardiovascular Data

 HR (bpm) 78.80 ± 4.71 71.60 ± 6.71 71.75 ± 4.07 67.60 ± 3.44

 LVEF (%) 59.60 ± 7.80 52.40 ± 8.14 58.00 ± 8.53 63.00 ± 1.58

 SBP (mm Hg) 119.20 ± 6.63 124.20 ± 4.39 120.75 ± 8.08 129.80 ± 10.24

 DBP (mm Hg) 69.00 ± 1.73 65.40 ± 3.68 62.00 ± 2.22 75.80 ± 3.31

 LVM (g) 191.27 ± 62.01 187.02 ± 53.78 214.20 ± 53.77 119.75 ± 21.74

Metabolic Data

 Glucose (mg/dL) 99.20 ± 9.44 88.20 ± 4.36 86.25 ± 3.00 99.00 ± 8.98

 Insulin (ulU/mL) 21.22 ± 5.18 13.16 ± 2.20 10.05 ± 2.25 18.70 ± 7.04

 HOMA 5.62 ± 1.67 2.88 ± 0.48 2.16 ± 0.51 4.77 ± 2.63

 TNF-α (pg/mL) 7.10 ± 1.27 8.38 ± 0.93 7.33 ± 1.30 0.60 ± 0.60

 Adiponectin (μg/mL) 8.20 ± 1.07 10.20 ± 1.53 8.75 ± 1.12 14.60 ± 1.36

 Leptin (ng/mL) 43.80 ± 13.10 32.08 ± 10.19 26.25 ± 11.03 52.64 ± 22.32‡

 hs-CRP (mg/mL) 0.68 ± 0.17 0.59 ± 0.13 0.44 ± 0.14 0.49 ± 0.17

 Free Fatty Acids (mmol/L) 0.86 ± 0.10 0.93 ± 0.18 0.66 ± 0.14 0.63 ± 0.13

Lipid Profiles

 Triglycerides (mg/dL) 134.80 ± 27.31 120.20 ± 27.39 111.00 ± 39.62 114.60 ± 28.49

 Total Cholesterol (mg/dL) 169.80 ± 7.86 165.80 ± 14.60 184.75 ± 10.77 194.20 ± 18.79

 HDL (mg/dL) 45.40 ± 1.89 40.40 ± 1.72 42.50 ± 4.02 48.80 ± 5.52

 LDL (mg/dL) 97.40 ± 7.88 101.40 ± 12.00 119.75 ± 6.90 122.60 ± 16.90

All data are reported as mean ± SEM for 5 patients.

‡
Significant (p = 0.003) between surgery groups.

†
Significant (p < 0.001) between surgery groups.

¶
Significant (p < 0.05) between surgery groups.

Abbreviations: BMI, body mass index; HR, heart rate; LVEF, left ventricular ejection fraction; SBP, systolic blood pressure; DBP, diastolic blood pressure;
LVM, left ventricular mass; HOMA, homeostasis model of assessment; TNF-α, tumor necrosis factor alpha; hs-CRP, high sensitivity C-reactive protein;
HDL, high density lipoprotein; LDL, low density lipoprotein.
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Table 3
Adiponectin as a Function of Parameters of Body Composition and Systemic Metabolism in Roux-en-Y Gastric Bypass
Patients

Variable Correlation Coefficient at 24 Months Significance†

Fat Mass r = −0.496 p = 0.145

Insulin r = −0.653 p = 0.04

HOMA-IR r = −0.674 p = 0.032

†
Values considered significant if p < 0.05

Abbreviations: HOMA-IR, Homeostasis Model of Assessment of Insulin Resistance
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