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Abstract

Background We hypothesized that laparoscopic adjustable
gastric banding (LAGB) reduces weight and modulates
ghrelin production, but largely spares gastrointestinal
endocrine function. To examine this hypothesis, we
determined plasma concentrations of appetite-control, insu-
linotropic, and digestive hormones in relation to LAGB.
Methods Twenty-four patients undergoing LAGB were
prospectively enrolled. Body mass index (BMI) was
measured and blood samples obtained at baseline and 6
and 12 months post-surgery. Plasma concentrations of
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leptin, acylated and total ghrelin, pancreatic polypeptide
(PP), insulin, glucose-dependent insulinotropic peptide
(GIP), active glucagon-like peptide-1 (GLP-1), gastrin,
and pepsinogens I and II were measured using enzyme-
linked immunoassays.

Results Median percent excess weight loss (%EWL) over
12 months was 45.7% with median BMI decreasing from 43.2
at baseline to 33.8 at 12 months post-surgery (p<0.001).
Median leptin levels decreased from 19.7 ng/ml at baseline
to 6.9 ng/ml at 12 months post-surgery (p<0.001). In
contrast, plasma levels of acylated and total ghrelin, PP,
insulin, GIP, GLP-1, gastrin, and pepsinogen I did not
change in relation to surgery (p>0.05). Pepsinogen II levels
were significantly lower 6 months after LAGB but returned
to baseline levels by 12 months.

Conclusions LAGB yielded substantial %EWL and a
proportional decrease in plasma leptin. Our results support
the hypothesis that LAGB works in part by suppressing the
rise in ghrelin that normally accompanies weight loss.
Unchanged concentrations of insulinotropic and digestive
hormones suggest that gastrointestinal endocrine function is
largely maintained in the long term.

Keywords Obesity - Weight loss - Bariatric surgery -
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Introduction

Obesity is a growing public health concern with an
estimated 32.2% of adult Americans currently affected
[1]. Bariatric surgeries such as Roux-en-Y gastric bypass
(RYGB) and laparoscopic adjustable gastric banding
(LAGB) have become increasingly common treatment
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options [2] and result in long-term weight loss and
decreased mortality [3, 4]. Although LAGB has been
considered a purely restrictive procedure, optimal place-
ment of an adjustable gastric band not only decreases the
size of the meal that can be accommodated, but also
changes eating behavior [5, 6] and increases post-meal and
fasting satiety [7] by pathways not yet elucidated. There-
fore, although LAGB decreases body mass index (BMI)
[8], the mechanisms involved may be in addition to its
restrictive properties on gastric accommodation.

The gastrointestinal tract produces an array of peptide
hormones that regulate energy homeostasis [9] and,
consequently, may affect weight loss after bariatric surgery.
Weight loss after diet or exercise results in a substantial
increase in circulating levels of the appetite-stimulating
hormone ghrelin [10-12] and, often, is temporary. Studies
examining circulating ghrelin levels after bariatric surgery
have produced varying results, with some studies showing
increases [11, 13—17, 20], other studies showing decreases
[10, 11, 18, 19], and additional studies showing unchanged
plasma concentrations [15, 20, 21].

Conflicting data on the effect of LAGB on ghrelin levels
have highlighted the need for additional longitudinal
studies with larger sample sizes. In addition, it remains
unknown whether unchanged ghrelin levels after LAGB are
indicative of preserved or diminished gastric endocrine
function. Although RYGB causes changes in insulinotropic
[23-26] and gastric hormones [27, 28], circulating concen-
trations of these hormones have not been evaluated in
LAGB subjects in relation to changes in leptin and ghrelin.

Helicobacter pylori, a persistent, lifelong colonizer of
the human stomach, has been shown to influence gastric
endocrine function. H. pylori-positive subjects have been
reported to have lower gastric and circulating ghrelin and
leptin levels [29-33]. Whether weight loss or gastric
hormonal function after LAGB is related to H. pylori status
has not been examined.

We hypothesized that LAGB facilitates weight loss
partly by suppressing an expected rise in ghrelin, but
largely spares gastrointestinal endocrine function and is
indifferent to H. pylori status. Our aims were to measure
BMI and plasma concentrations of representative hormones
before and 6 and 12 months after LAGB.

Materials and Methods
Study Population
Adults >18 years of age with a BMI>35 referred for ad-

justable gastric banding surgery with a Lap-Band device
(Inamed, Inc., Irvine, CA, USA) at New York University
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Medical Center (NYUMC) between April 2003 and
April 2006 were prospectively enrolled. Written informed
consent was obtained from all subjects.

Data and Sample Collection

Patients were instructed to fast for at least 8 h before
morning blood samples and height and weight measure-
ments were obtained. Patients served as their own controls,
with blood samples and measurements obtained before
surgery (median 9, interquartile range [IQR] 3-18 days
before surgery) as well as 6 months (median 187, IQR
181-207 days) and 12 months (median 396, IQR 367-
439 days) after LAGB surgery. Plasma samples were then
stored at —20°C until examined. Percent excess weight loss
(%EWL) was calculated using the formula for ideal body
weight of Robinson et al. [34].

Plasma Assays

Single-hormone EIAs Plasma concentrations of leptin, total
ghrelin, pepsinogens I and II were measured using specific
enzyme-linked immunoassays (EIAs). Standards, controls,
and samples were assayed in duplicate on each plate. All
samples were assayed on two to three different days and the
median used to reflect the final value. Plasma leptin
concentrations were determined by a sandwich immunoas-
say (R&D Systems; Minneapolis, MN, USA), which has a
3.2% intra-assay variability and a 4.1% inter-assay vari-
ability, as reported by the manufacturer. As BMI is strongly
correlated with morning fasting leptin levels [35], many
studies of leptin physiology have utilized fasting determi-
nations of circulating leptin levels [36]. Total ghrelin
concentrations were determined with a competitive immu-
noassay (Phoenix Pharmaceuticals, Inc., Burlingame, CA,
USA) with intra- and inter-assay variabilities of 5% and
14%, respectively. Although mealtime variation in ghrelin
plays an important role in appetite regulation, the strong
correlation (#=0.87, p=0.0004) between pre-breakfast fast-
ing levels and 24-h integrated values indicates that morning
ghrelin levels are reliable indicators of day-long integrated
ghrelin levels [37]. Pepsinogen I and II concentrations were
measured with immunoassays from BioHIT PLC (Helsinki,
Finland). As reported by the manufacturer, the pepsinogen I
assay has intra- and inter-assay variabilities of 3.4% and
3.6%, respectively, and the pepsinogen II assay has intra-
and inter-assay variabilities of 4.8% and 3.0%, respectively.
Gastrin concentrations were determined by immunoassay
(Quest Diagnostics Inc. Lyndhurst, NJ, USA).

Multi-hormone panel A multi-hormone EIA panel (Linco
Research, Billerica, MA, USA) was used to measure
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plasma concentrations of insulin, leptin, acylated ghrelin,
total glucose-dependent insulinotropic peptide (GIP), active
glucagon-like peptide-1 (GLP-1), and pancreatic polypep-
tide (PP). As leptin concentrations measured by the multi-
hormone panel correlated significantly (r=0.85, p<0.001)
with the concentrations obtained by specific EIA, the values
obtained by specific EIA were used in all further analyses
unless stated otherwise. As reported by the manufacturer,
this multi-hormone panel has intra- and inter-assay varia-
bilities of 11% and 19%, respectively.

H. pylori antibody ElAs Plasma samples were evaluated for
immunoglobulin G (IgG) antibodies to H. pylori whole cell
antigens by a previously described [38] antigen-specific
EIA with mean, SD, and coefficient of variation of 1.83%,
0.26%, and 14.2%, respectively [38]. Plasma samples were
diluted 1:100 and assayed in duplicate. An absorbance
index (AI) was calculated from mean absorbance at 405 nm
of two assays per sample, in relation to reference plasma. A
previously validated threshold (AI>1.0) was used to define
H. pylori seropositivity [39]. CagA status was determined
by an EIA based on the presence of plasma IgG antibodies
against orv220, a 65,000-Da recombinant cagA-encoded
protein purified from Escherichia coli [40]. A previous
evaluation of this assay determined that the mean, SD, and
coefficient of variation were 0.15%, 0.04%, and 26.7%,
respectively [38]. CagA seropositivity (representing car-
riage of a cagA+ strain) was defined as an optical density
ratio>0.35, as validated previously [40].

Statistical Analysis

Descriptive statistics were generated for baseline demo-
graphics to characterize the study participants, using
medians with IQR for continuous variables and frequency
distribution for categorical variables. For hypothesis testing,
Wilcoxon rank sum test was used to compare continuous
variables and Fisher's exact test for categorical variables.
Wilcoxon signed rank test also was used to evaluate the

difference of paired data. Spearman correlations were used
to evaluate correlations between %EWL over 6 and
12 months and baseline hormone levels as well as percent
change in hormone levels. All tests were two-sided, and
p values less than 0.05 were considered significant.

Results

Characteristics of the Study Population and %EWL
after LAGB

Approximately 1,200 individuals attended information
sessions on LAGB at NYUMC and received written
information about enrollment in this study. Of the 58
patients who responded, 27 were unable to participate
because of lack of insurance coverage or scheduling
conflicts with the General Clinical Research Center. Of the
31 enrolled subjects, seven had not yet had a follow-up visit;
the remaining 24 patients were the subjects of this study. Of
the 24 patients enrolled, two did not have a 6-month follow-
up, and two had not yet had a 1-year follow-up.

For the study population as a whole, the median age at
the time of surgery was 46.6 (IQR 34.5-50.6) years, and
the median BMI was 43.2 (IQR 40.4-49.6). At baseline,
there was no statistically significant difference between five
H. pylori-positive and 19 H. pylori-negative subjects in age,
BMI, weight, or excess weight (Table 1).

The Lap-Band surgery was successful; for the study
population as a whole, %EWL was 31.2 (23.1-37.5) at
6 months and 45.7 (39.1-52.3) at 12 months after LAGB.
BMI decreased significantly (p<0.001) from the baseline
median of 43.2 (40.4-48.5) to 34.4 (32.4-39.4) at 6 months
and 33.4 (30.2-36.2) at 12 months (Fig. 1a; Supp Table 1).

Appetite-Control Hormone Levels in Relation to LAGB
Baseline BMI was strongly correlated with baseline leptin

levels as assessed by specific EIA (r=0.48, p=0.02;
Fig. 2a) and by the Lincoplex panel (r=0.62, p=0.001,

Table 1 Demographic charac- All

teristics of study subjects at
enrollment, by H. pylori status

#Median (interquartile range)
® Actual minus ideal body

H. pylori-positive H. pylori-negative  Significance
(n=24) (n=5) (n=19) p value
Age (years)” 46.6 (34.5-50.6) 45.5 (42.5-59.8) 47.7 (34.4-50.1) 0.73¢
BMI (kg/m?)* 43.2 (40.4-48.5) 42.4 (37.5-50.9) 43.9 (40.5-47.2) 0.89°
Height (cm)* 168 (164-174) 173 (168-179) 167 (162-170) 0.11°
Weight (kg)* 128 (116-174) 123 (121-211) 128 (115-136) 0.48°
Excess weight (kg)™® 63.2 (51.5-74.6) 59.3 (49.5-150.4) 66.2 (51.5-74.2) 0.83°
Gender (% male) 42 37 60 0.61¢
Ethnicity (white/black/  15/6/2/1 3/1/0/1 12/5/2/0 0.37¢

weight as described (15)
“Unpaired Wilcoxon test

9 Fisher’s exact test Hispanic/other)

@ Springer



1092

OBES SURG (2008) 18:1089-1096

o | * o | * =
@ = * ] | E §_ .-
r ll 1  — = 2 |
s 7 _ 81 < 2 T |
& e E 94 ! - ~ I :
) = « | C o
E T [@)) = 8 4 |
D 9 [ T € | A ! o -
4 | | ~ 1 E
= s
E g | ! E 2 I | (O]
o | s
o 8- L @ 2 . D E 8
o € - ©
® n 7 ' . =
4
"F: -1b g -1c = =
T T T T T T T T T
< 4
= 8 T - - g | -
g « - , - ) ! 2 |
) | I S - I = . - !
Q o ! I = ! | & S ) |
~ o o | — \
) e = @)} 1
e - = ! - Q o 1 !
— le)) | \ I ~—" 8— \ |
9 o © , 1 c -
o S~ — | 1
< 8 A = i
6 F | ! & g4 2 ¥ Q
— , C
(0] 1 —_ o
"6 S | ! \ Q1 &
B | | -+ o s . i
= d - o—e -+ o—f
T T T T T T T T T
& 2 R 1
T
o T = g ! - e 3 -
= 7 X g &7 ' | E o : N
E , \07 | | ~ o T .
= o | \ o 3 4 ! l g o T
g - - \ ~ | \ ~ Y 7 |
= | - — R cC o !
27y SRS £ n
[ p S =4
| 4
0 - (D 3 (5 o | 4 "
O_g s L -+ D_h O_l
T T T T T T T T T
— ¥ = * o &7 *
r— T 1T 1 —— |
§ ] - T g 27 T © T
o | (@) | 0 <1 T !
C 8 c _ |
S~ 21 ! ~ «® -T ! = | |
= | = =
= o H = I T : = o T
% ® T X qc) © - | % !
D 3 ()} D o
o o ] o T | I
= g 2 - H el L 1 I
[%2] N €1 s 1 7) ! | '(TJ
o o QA - £ | | a v
g ] 5 k + L g |
- = o
° T T T ° T T T T T T
Baseline Six Months 12 Months Baseline Six Months 12 Months Baseline Six Months 12 Months

Fig. 1 BMI and serum peptide levels before and after LAGB. Plots
are of: body mass index (BMI; a), leptin (b), acylated ghrelin (c), total
ghrelin (d), pancreatic polypeptide (PP; e), insulin (f), glucose-
dependent insulinotropic peptide (GIP; g), glucagon-like peptide-1
(GLP-1; h), gastrin (i), pepsinogen I (j), pepsinogen II (k), and the

Fig. 2b). Baseline excess body weight also was correlated
with baseline leptin as measured by specific EIA (#=0.48,
p=0.02) and Lincoplex panel (»=0.65, p<0.001). The
leptin values obtained by specific EIA and by the Lincoplex

@ Springer

pepsinogen I/II ratio (1). Boxplots depict the median, IQR, and
minimum and maximum values at each time point. Baseline, 6-month,
and 12-month values compared pairwise with paired Wilcoxon signed
rank tests, *p<0.05

panel were strongly correlated (»=0.57, p=0.004, Fig. 2c).
Plasma leptin concentrations (nanograms per milliliter),
as assessed by specific EIA, decreased from the base-
line median of 19.7 (IQR 15.1-23.4) to a median of 11.4
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Fig. 2 Correlation between baseline BMI and baseline leptin as
measured by single- and multi-hormone assays. Plots depict baseline
BMI versus specific EIA leptin values (a), Lincoplex panel leptin

(7.7-16.1) 6 months post-surgery (p<0.001) and to a
median of 6.9 (5.8-13.2) 12 months post-surgery (p<
0.001; Fig. 1b; Supp Table 1). The continued decrease
in leptin levels between 6 and 12 months after surgery was
not significant (p=0.31).

In relation to surgery, there were no significant changes
in the plasma concentration of PP (Fig. le). Baseline PP
levels and change in PP over 12 months were not correlated
with %EWL over 12 months.

Acylated ghrelin concentrations at 6 and 12 months were
not significantly different from baseline levels (Fig. lc;
Supp Table 1). Similarly, total ghrelin concentrations at 6
and 12 months were not significantly different from the
baseline ghrelin concentrations (Fig. 1d; Supp Table 1). In
relation to surgery, there were no significant changes in the
acylated/total ghrelin ratio (Supp Table 1). Baseline
acylated and total ghrelin levels and change in acylated
and total ghrelin levels over 12 months were not correlated
with %EWL over 12 months (Supp Table 1).

When the patient population was stratified into two
groups based on %EWL over 12 months (Supp Fig. la),
there was no significant difference between the groups in
total ghrelin, acylated ghrelin, or acylated/total ghrelin at
any time point (Supp Fig. 1b, c, d). The patient population
also was stratified into two groups based on those with low
acylated ghrelin that remained low during the study period
(<350 pg/ml; n=10) and those with high initial and
continuing high acylated ghrelin (>350 pg/ml; n=11). One
subject with intermediate values was excluded from this
analysis. These two groups did not differ significantly in
initial BMI, BMI after 12 months, or in %EWL (data not
shown). We also stratified the population based on
presurgery ratios of acylated/total ghrelin, dividing the
population into a high group (>0.65; n=10) and a low
group (<0.2, n=13). Again, there were no significant
differences in BMI or %EWL (data not shown).

Lincoplex Baseline Leptin (ng/ml)

T T T T
60 80 100 20 40 60 80 100
Lincoplex Baseline Leptin (ng/ml)

values (b), and specific EIA versus Lincoplex EIA baseline leptin
values (c¢). Significance determined with Spearman test

Insulinotropic Hormone Levels in Relation to LAGB

Before surgery, median (IQR) plasma concentrations (pg/ml)
of insulin, GIP, and GLP-1 were 209 (144-419), 3.24 (1.54—
7.63), and 81.6 (2.6-81.3), respectively. Concentrations of
insulin, GIP, and GLP-1 did not change significantly in
relation to surgery (Fig. 1f-h; Supp Table 1). Baseline
concentrations and change in concentration of insulin, GIP,
and GLP-1 also were not correlated with %EWL in the
12 months after surgery.

Digestive Hormone Levels in Relation to LAGB

After surgery, plasma concentrations of gastrin and pepsino-
gen I were not significantly different from the baseline values
of 31.0 (26.546.0) pg/ml, and 53.1 (41.5-69.6) ng/ml,
respectively (Fig. 1i, j). There was a significant (p=0.01)
decrease in pepsinogen II from the baseline concentration
(nanograms per milliliter) of 4.77 (3.57-5.67) to 3.57 (2.87—
4.96) at 6 months (Fig. 1k). However, 12 months after sur-
gery, pepsinogen II levels were not significantly different
from baseline values. Similarly, the pepsinogen I/Il ratio
before surgery, 11.8 (10.3—13.3), was significantly different
from the ratio at 6 months, but not different from the ratio at
12 months (Fig. 11). Baseline concentrations of gastrin,
pepsinogen I, pepsinogen II, and the pepsinogen I/II ratio
and percent changes in these values were not correlated with
%EWL over 12 months.

Relation of H. pylori Status to %EWL and Hormone Levels

Comparison of the five subjects who were H. pylori-
positive and the 19 subjects who were H. pylori-negative
preoperatively revealed no significant differences in leptin,
acylated ghrelin, total ghrelin, acylated/total ghrelin ratio,
insulin, GIP, GLP-1, gastrin, pepsinogen I, pepsinogen II, or

@ Springer
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pepsinogen /Il ratio (Supp Table 2). However, before
surgery, H. pylori-positive subjects had significantly (p=
0.02) higher plasma PP concentrations (49.6, 45.7-97.6)
than the H. pylori-negative subjects (27.8, 1.2—40.1, Supp
Table 2). After surgery, PP levels remained significantly
(p=0.01) higher in the H. pylori-positive group at 6 months.
However, at 12 months, although H. pylori-positive
subjects had higher plasma PP concentrations than H.
pylori-negative subjects, the difference was not significant
(p=0.07; Supp Table 2).

Comparison of the H. pylori-positive and H. pylori-
negative subjects at 6 and 12 months post-surgery revealed no
significant differences in leptin, acylated ghrelin, total ghrelin,
acylated/total ghrelin ratio, insulin, GIP, GLP-1, gastrin,
pepsinogen I, or pepsinogen I/Il ratio (Supp Table 2).
However, 12 months after surgery, pepsinogen II concen-
trations were significantly (p=0.01) higher in the H. pylori-
positive subjects than the H. pylori-negative subjects. There
also was no significant difference in %EWL, over 6 or
12 months, by H. pylori status.

Discussion

In this study, patients served as their own controls;
longitudinal studies control for inter-host variation that is
introduced by between-group ecological studies. The
observed %EWL (median 45.7; IQR 39.1-52.6) in the
12 months after LAGB is consistent with the results of
a meta-analysis of 25 studies that found a median 47.5
%EWL (IQR 40.7-54.2) after LAGB [8]. Circulating leptin
levels decreased along with BMI, likely due to loss
of leptin-producing adipocytes. The strong correlation
between baseline excess body weight and baseline leptin
is consistent with the contention that percentage body fat is
the most important factor in leptin production [35]. In
addition, the strong correlation between BMI and leptin
values obtained by both specific EIA and the Lincoplex
multi-hormone panel and with BMI (Supp Fig. 1¢) support
both assays as accurate indicators of plasma leptin levels.
There has been much contention over the role of the
orexogenic hormone ghrelin in the outcomes of various
weight-loss modalities. It has been suggested that a rise in
ghrelin after diet-induced weight loss [10, 11] may explain
why weight is often regained. A landmark study of
five RYGB patients [10] found that plasma levels of
ghrelin decreased drastically after RYGB, suggesting that
changes in ghrelin dynamics may be partially responsible
for the success of that procedure. However, additio-
nal studies of circulating ghrelin in relation to RYGB
have yielded varying results. A review of 11 such studies
[41] showed that six papers have reported decreases in
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ghrelin, four papers have reported unchanged ghrelin, and
one 66-subject study reported increases in ghrelin after
RYGB [13].

Similarly, there have been differing reports on the effect
of LAGB on circulating ghrelin levels. Whereas some
studies have reported an increase in plasma ghrelin after
LAGB [11, 14-17], others have reported unchanged ghrelin
[21]. In addition, a cross-sectional study of subjects who
had undergone gastric banding 9—15 months previously
found that banding patients had significantly lower plasma
ghrelin levels than normoweight and obese controls [18]. A
recent study of the relationship between LAGB and plasma
leptin in obese Zucker rats [22] has suggested that, in a
standardized system, ghrelin levels remain constant after
surgery. With our study’s larger subject group (n=24),
assessment of acylated and total ghrelin, and multiple
independent measurements of the amount of total ghrelin in
each plasma sample, we aimed to decrease variation often
caused by small sample size and inter-assay variability.

Our observation that fasting levels of both acylated and
total ghrelin levels were unchanged after LAGB-induced
weight-loss suggests that this surgery has a direct effect on
ghrelin production. Because fasting levels of ghrelin are
strongly correlated with area-under-the-curve (AUC) meas-
urements [37], our results suggest that 24-h integrated
levels of ghrelin after surgery are not significantly different
from pre-surgery AUC values. Because AUC ghrelin has
been shown to normally increase after weight loss [10], the
observed suppression in the rise of ghrelin may explain
why LAGB patients experience greater weight loss than
patients undergoing nonsurgical treatment [42]. The place-
ment of a band around the stomach may impair the function
of the ghrelin-producing cells in the fundus or alter the way
in which ghrelin production is stimulated. This hypothesis
is supported by the transient, but significant, decrease in
circulating pepsinogen II that we observed 6 months after
LAGB. Thus, the conflicting results of previous studies on
circulating ghrelin levels after LAGB and RYGB may be a
result of differences in surgical technique.

The results of our study do not support the theory that
changes in circulating ghrelin explain the reported increase
in satiety after LAGB [7]. However, decreased appetite
after LAGB could be caused by altered mealtime changes
in ghrelin, as has been reported for RYGB [43]; this
hypothesis warrants future study. Although PP has been
shown to inhibit appetite and food intake [45], our findings
do not support a role for PP in LAGB-induced weight loss,
consistent with data from studies on other bariatric
procedures [26, 27]. Our data do not support the hypothesis
that fasting ghrelin levels before surgery are a predictor of
weight loss after LAGB, in agreement with a previous
report [44].
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Our study suggests that LAGB does not affect insulin
and incretin hormone homeostasis. In contrast, after RYGB,
fasting levels of GIP increase [46], and mealtime dynamics
of GLP-1 change in a way that enhances satiety as reported
in other studies [26, 47]. Future studies of meal-time
changes in GIP and GLP-1 after gastric banding also would
be useful. The constant levels of gastrin and pepsinogen I
levels after surgery suggest that LAGB largely spares
gastric endocrine function. In contrast, decreased plasma
concentrations of pepsinogen I levels after RYGB [27]
suggest that the procedure may induce atrophy.

The results of our study suggest that weight loss and
gastrointestinal endocrine function after LAGB are not
dramatically affected by H. pylori status. Although the
differences between H. pylori-positive and H. pylori-
negative subjects in PP and pepsinogen II were statistically
significant (Supp Table 2), further studies with a greater
number of H. pylori-positive subjects should be conducted
before firm conclusions can be reached. A previous study
of normal-weight dyspeptic and healthy subjects [48] found
no difference between H. pylori-positive and H. pylori-
negative subjects in plasma PP levels. As morbid obesity is
inversely correlated with gastric H. pylori colonization [49],
further study on the effect of H. pylori colonization on
appetite-control hormones such as PP is needed.

Our study cannot determine whether the changes in
hormone levels we observed after LAGB are a result or a
cause of the weight loss. This study is also limited by its
lack of non-banded weight-matched controls. However, the
longitudinal nature of our study, and the breadth of
circulating peptides studied, allows our results to be
informative about three different classes of peptides
(appetite-control, insulinotropic, and digestive) in relation
to LAGB. As only fasting plasma samples were obtained,
we did not examine whether LAGB affects mealtime
changes in appetite-control hormone levels, which could
account for the reduction in appetite post-surgery. Future
studies should explore this hypothesis.

Overall, the results of this study are consistent with the
hypothesis that gastric banding works in part by sup-
pressing the rise in orexogenic ghrelin that normally ac-
companies weight loss. In contrast to RYGB, which has
long-term effects on glucose homeostasis [50] and digestive
hormone secretion [27], we found that LAGB largely
spared gastrointestinal endocrine function over 1 year. Our
findings may assist patients and clinicians in choosing
between the two surgical weight loss modalities and help
clarify the pathophysiologic mechanisms involved.
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