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Abstract

OBJECTIVE—This study investigated (1) the effect of octreotide-LAR (Sandostatin-LAR®Depot;
Novartis) on the enteroinsular axis in a biracial cohort of severely obese adults, (2) whether octreotide
suppression of insulin secretion occurs by both a direct B-cell effect and through mediating a
glucagon-like peptide 1 (GLP-1) response, and (3) whether differences in GLP-1 concentrations
could explain racial differences in insulin concentrations.

DESIGN—Prospective, open-label trial using a pre—post test design. SETTING: Single university,
clinical research center.

SUBJECTS—Inall, 42 healthy, severely obese Caucasian and African-American (AA) adults (93%
female, 64% Caucasian, age = 37.8 + 1.2 y, weight = 123 + 4.2 kg, BMI = 44.5 + 1 kg/m?), recruited
through physician referral and newspaper ads, participated in the study.

INTERVENTIONS—Indices of B-cell activity, insulin and GLP-1 response before and during a 75-
gm oral glucose tolerance test were determined before and after 24 weeks of octreotide-LAR.

RESULTS—AA exhibited higher B-cell activity, and insulin and GLP-1 concentrations than
Caucasians. Octreotide-LAR suppressed the insulin and GLP-1 levels in both groups.
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Introduction

Hyperinsulinemia is the hallmark of obesity and several of the obesity-related diseases
including type 1l diabetes mellitus (T2DM) and cardiovascular disease (CVD). Whether the
hyperinsulinemia is primary or secondary to obesity is still in debate. African-Americans (AA)
have a higher prevalence of obesity, T2DM and CVD, and higher resting and stimulated insulin
concentrations than obese Caucasians, which cannot be explained by the severity of obesity or
the degree of insulin sensitivity. The enteroinsular axis (EIA) is responsible for >50% of the
postprandial insulin release, and glucagon-like peptide-1 (GLP-1) is the major determinant of
early insulin secretion in response to a mixed meal. It has been suggested that the somatostatin
analogue, octreotide, decreases glucose-stimulated insulin response in a dose-dependent way
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through a specific subset of somatostatin receptors on pancreatic 3 cells.2= This study
investigated (1) the effect of octreotide-LAR (Sandostatin-LAR®Depot; Novartis) on the EIA
in a biracial cohort of severely obese adults, (2) whether octreotide suppression of insulin
secretion occurs by both a direct B-cell effect and through mediating GLP-1 response, and (3)
whether differences in GLP-1 concentrations could explain racial differences in insulin
concentrations.

Materials and methods

Results

In all, 42 healthy, severely obese Caucasian and AA adults (93% female, 64% Caucasian, age
=37.8+ 1.2y, weight = 123 + 4.2 kg, BMI = 44.5 + 1 kg/m?) participating in an open-label
trial of octreotide-LAR (Sandostatin-LAR®Depot; Novartis) were evaluated. After undergoing
a complete history and physical, anthropometric measurements and a 3-day food record was
obtained. Macro- and micro-nutrient analyses of energy intake were determined by the software
program Ohio Distinctive Software (Columbus, OH, USA). A 75 gm 3-h oral glucose tolerance
test (OGTT) was performed following an overnight fast to evaluate insulin, glucose and GLP-1
responses. Blood samples were obtained at 0, 15, 30, 60, 90, 120, 150 and 180 min.

Serum glucose (mM/1) was measured by the glucose oxidase method. Insulin (uU/ml) was
measured by standard double-antibody radioimmunoassay (RIA) and total GLP-1 (pM) was
measured by double antibody RIA (Linco Research; St Louis, MO, USA). For 24 weeks,
subjects received octreotide-LAR 40 mg i.m. every 28 days and ursodeoxycholic acid
(Actigall®, Novartis). The OGTT was repeated at 0 and 24 weeks with the computation of
corrected insulin response at 30 min (ClI R30),6 ameasure of g-cell activitg, whole-body insulin
sensitivity index (WBISI),7 and area under the curve (AUC) for insulin® and GLP-1.

Baseline age, weight, waist-to-hip ratio, BMI, glucose tolerance, insulin resistance and diet
were similar between AA and Caucasians (see Table 1); 32% of the Caucasians and 31% of
the AA subjects had impaired glucose tolerance. AA exhibited higher insulin secretion than
Caucasians (CIR3p: 2.26 £ 0.4 vs 1.0 £ 0.1, P < 0.01; insulin AUC: 23974 + 4828 vs 14654 +
1512; P = 0.02); and higher GLP-1 secretion (fasting: 6.7 £ 2.5vs 45+ 1.1, P =0.01;
GLP-1AUC: 1174.7 £ 412 vs 822.4 £ 191, P = 0.02). After 24 weeks of octreotide-LAR (see
Table 1 and Figure 1) body weight and BMI were significantly reduced in Caucasians only.
Glucose AUC and energy intake were significantly affected in both racial groups. However,
neither group exhibited changes in the percentage of energy from macronutrients. Changes in
WBISI, CIR3q and insulin AUC were significant in both groups (P < 0.01, Figure 1); however,
AA continued to have higher CIR3q than Caucasians (0.68 + 0.14 vs 0.30 + 0.40, P < 0.01).
For the entire cohort, octreotide-LAR reduced the GLP-1 response during the OGTT
(AGLP-1AUC =-298 £ 129, P <0.05). Both fasting GLP-1 and GLP-1AUC were significantly
decreased in Caucasians (A fasting GLP-1 =-1.04 + 0.4 and A GLP-1AUC =-216 + 68, both
P <0.05) but not in AA (A fasting GLP-1=-2.1+1.9 and A GLP-1AUC =-433 + 325, both
P = NS). For the entire cohort, baseline CIR3q was significantly associated with insulin AUC
(r=0.77, P =<0.0001) and GLP-1 (r = 0.31 P < 0.0001). After 24 weeks of octreotide-LAR,
ACIRgzg correlated with A insulin AUC (r = 0.31, P <0.0001), AGLP-1 (r =0.37, P <0.01)
and AGLP-1AUC (r =0.39, P < 0.01).

Discussion

The results of our study indicate that at comparable levels of body weight, nutritional intake
and insulin sensitivity, obese AA had higher fasting and stimulated GLP-1 and insulin
concentrations compared to Caucasians. In agreement with other reports,2 our findings support
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a direct effect of octreotide on p-cell activity. Our findings also suggest that octreotide reduces
glucose-stimulated GLP-1 response, which further contributes to the insulin suppression.

Octreotide equally suppressed B-cell activity and GLP-1 response in both racial groups.
However, after 24 weeks of octreotide-LAR, p-cell activity, insulin and GLP-1 concentrations
remained higher in AA than Caucasians.

Our results do not explain whether the above variations are associated with EIA hyperactivity,
GLP-1 hypersecretion, differences in metabolic clearance or their combinations. Increased
GLP-1 levels may account for the enhanced first and second phase of insulin secretion in AA
and the exacerbated insulin response in obese subjects. GLP-1 promotes adipogenesis through
its effects on insulin sensitivity, stimulation of fatty acid synthesis in adipose tissue® and
attenuation of the lipolytic action of glucagons.lo’11 Obese animals and humans have
increased GLP-1 concentrations in response to fat and glucose intake1:12,13 and an
exacerbated insulin secretion in response to lower concentration of GLP-1.14 The higher
prevalence of CVD and T2DM in AA may be explained by the hyperinsulinemic state fostered
by higher GLP-1 concentrations as well as through direct GLP-1 mediation. GLP-1 receptors
are present in the heart, and the infusion of GLP-1 causes an increase in the blood pressure and
heart rate, which persists even after Adrenergic and cholinergic blockade Infusion of exendins
9-39 (a GLP-1 antagonist) prevents the rise in the blood pressure and heart rate, indicating a
potential direct Cardiovascular effects of GLP-1.15-19GLp-1 receptor (GLP-1R)
desensitization may play a role in the genesis of T2DM and consequently the secretory activity
of the B-cells. The accumulation of GLP-1 after DPPIV degradation in the circulation may also
induce T2DM. GLP-1 (9-36) amide could antagonize the antidiabetes effects of GLP-1 (7-
36).20 The validity of these pathogenetic mechanisms in humans in vivo remains to be
determined.

Although energy intake during the study was significantly affected in both groups as suggested
by the analysis of food records; changes in body weight and BMI did not reflect the magnitude
of such restriction. When asked to record dietary intake, individuals may modify their eating
habits or represent their diet in a more positive way, including under-reporting intake. No
between-group differences in energy and macronutrients intake were observed at any time
point. Based on the findings that both groups reported similar reductions in energy and
macronutrient intake, we assume that any inaccuracy in self-reporting dietary intake was
reflected in both groups.

In conclusion, obese AAs have higher fasting and stimulated GLP-1 and insulin concentrations
compared to Caucasians. Octreotide may affect insulin secretion by both a direct p-cell effect
as well as mediating GLP-1 response. Racial differences in GLP-1 concentrations or activity
may be one mechanism contributing to the higher prevalence of hyperinsulinemia-associated
disorders, including obesity, CVD and type Il diabetes in AAs.
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Figure 1.

Changes in (a) insulin AUC (IAUC), (b) EIA (GLP-1AUC), and (c) p-cell activity (CIR3p) in
16 AA (gray bar) and 26 Caucasian (striped bar) obese adults before and after 24 weeks of
octrotide-LAR. Error bars denote standard error of the mean. ANOVA with repeated measures
document significant differences between racial group in IAUC (P = 0.02), GLP1-AUC (P =
0.02) and CIR3q (P < 0.01) at baseline, and differences in CIR33q (P < 0.01) at week 24. For
both racial groups, significant changes in IAUC (P < 0.01), GLP1-AUC (P < 0.01) and
CIR3g (P < 0.01) occurred following treatment with octreotide-LAR.
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