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Abstract

AIM: To investigate the effects of the somatostatin
analogue, octreotide, on maltose and sucrase activities
and expression of glucose transporter type 2 (GLUT2)
in obese rat intestinal mucosa.

METHODS: We divided 49 Sprague-Dawley rats into
a group of 31 high fat diet-induced obese rats and
a group of 18 normal controls. The obese rats were
separated into an octreotide treated group of 16 rats
and an obese group of 15. The intervention group was
injected with octreotide at 40 ug/kg body weight every
12 h for 8 d. Rat body weight was measured weekly to
calculate Lee’s index. After euthanization, maltase and
sucrase activities in the small intestine were measured
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by activity assays, and the fasting plasma glucose
level was measured. The expression of GLUT2 in small
intestinal mucosa was analyzed by immunohistochem-
istry, reverse transcriptase polymerase chain reaction
and Western blotting assays.

RESULTS: Body weight, Lee’s index, fasting plasma
glucose level, maltase activity in small intestinal
mucosa, mucosa and apical GLUT2, GLUT2 mRNA
and protein expression levels were all significantly
higher in the obese group than in the normal control
group (605.61 = 141.00 vs 378.54 + 111.75, 337.61
+ 10.82 vs 318.73 + 20.10, 8.60 + 1.38 vs 7.33 *
0.70, 156.01 + 58.81 vs 50.43 + 30.49, 390 744.2
62 469.21 vs 170 546.50 = 50 646.14, 26 740.18
3809.60 vs 354.98 + 57.19, 0.26 = 0.11 vs 0.07
+ 0.02, and 2.08 = 0.59 vs 1.27 + 0.38, respec-
tively, all 2 < 0.01). Sucrase activity did not differ
between the two groups. Octreotide intervention
significantly decreased the body weight and fasting
plasma glucose level of obese rats (508.27 £+ 94.39
vs 605.61 + 141.00, 7.58 + 1.51 vs 8.60 *+1.38, re-
spectively, all 7 < 0.05). The intestinal mucosa and
apical GLUT2, expression of GLUT2 mRNA and protein
were also significantly lower in the octreotide inter-
vention group than in the obese group (269 975.2
+ 53730.94 vs 390 744.2 + 62 469.21, 3758.06 *
364.51 vs 26 740.18 £ 3809.60, 0.08 = 0.02 vs 0.26 +
0.11, and 1.31 + 0.27 vs 2.08 = 0.59, respectively, all
P < 0.01).

+

CONCLUSION: High fat diet-induced obesity is associ-
ated with elevated intestinal maltase activity, GLUT2
expression, and permanent apical GLUT2 in the small
intestinal mucosa of rats. Octreotide can inhibit these
effects.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Recently, obesity has become a worldwide health issue, as
it increases the risk of a variety of human medical con-
sequencesm such as type 2 diabetes, cardiovascular and
cerebrovascular disease. Nutritional obesity is a metabolic

disorder involving chronic imbalance of energy. Feeding a

high fat diet to rodents normally results in disorders of glu-
cose metabolism, and leads to impaired glucose tolerance
or diabetes

Carbohydrates are the main source of energy in rats.
With the exception of monosaccharides, which can be ab-
sorbed directly into the intestinal mucosa, carbohydrates
and their intermediate metabolites must be hydrolyzed to
disaccharides in the gastrointestinal tract. The disaccharides
then broken down to glucose through maltose and sucrose
on the surface of intestinal villi. There are two mechanisms
of intestinal glucose absorptionm. When the luminal glu-
cose level is lower than the blood glucose level, absorp-
tion occurs zia the sodium-dependent glucose transporter
1 (SGLT-1) through classical active transport. Once
the glucose concentration in the intestine is beyond the
transport saturation of SGLI-1, the diffusion is medi-
ated primarily through the transient insertion of glucose
transporter type 2 (GLUT2) into the apical membrane®,

Somatostatin (SST), a multifunctional gut peptide syn-
thesized and released by intestinal endocrine cells (D cells),
regulates the physiological function of intestinal epithelial
cells and immune cells, as well as gastric motor activity™,
Somatostatin’s effects are mediated by the SST receptor
(SSTR) which is located in the cell membrane. Somatosta-
tin secreted from the intestine can thus suppress replica-
tion of gastrointestinal epithelial cells. The clinical utility
of somatostatin is limited by its short half-life of about
two minutes'’. Octreotide is an artificial synthetic analogue
of SST that is more convenient to use and has a longer half-
life, duration of activity and fewer side effects.

The expression of SGLI-1 in intestinal mucosa is sig-
nificantly elevated in high-fat-diet-induced obese rats, and
octreotide can dramatically inhibit the expression of
SGLT-1 (unpublished results). However, it is unknown
whether obesity induced by a high fat diet is associ-
ated with maltase and sucrase activities and expression
of GLUT2. It is also unknown whether octreotide can
influence maltase and sucrase activities and GLUT2 ex-
pression. Thus, the authors conducted an experiment to
investigate these questions.
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MATERIALS AND METHODS

Experimental animals and study design

All experiments were approved by the Institutional Ani-
mal Care and Use Committee of Sichuan University
(Chengdu, China).

We used 66 healthy male 21-d-old Sprague-Dawley
(SD) rats which had been weaned for 3 d. All animals
were obtained from the Animal Center of Sichuan Uni-
versity. After adaptive feeding for 3 d, rats were placed
into two groups, one group of 18 (the normal control
group) fed with standard chow (290 kcal/100 g, in line
with the People’s Republic of China National Standard
GB 14924-2001), and another group of 48 fed with high-
fat chow (430 kcal/100 g).

Food and water were supplied ad libitum, and the ani-
mals were housed in independently ventilated cages on a
12:12-h light: dark schedule and kept at 20 'C-25C. They
were weighed and measured for body and tail length each
week for 24 wk. After 24 wk, rats from the high-fat chow
group with body weight at least 1.4 times the mean body
weight of the normal control group were selected as
obese rats. Obese rats were then placed into two groups,
an obese group of 16 rats, and an octreotide-treated
group of 15 rats. The octreotide-treated group was inject-
ed subcutaneously with octreotide (40 g/kg body weight)
every 12 h for 8 d. Rat body weight was measured weekly
to calculate Lee’s index [body weight (g)l/3 % 1000/body
length (cm)].

Sample preparation

At the end of the experiment, after fasting for 12 h, rats
were euthanized intraperitoneally with 2% sodium pento-
barbital. The small intestine was removed from each rat.
The mucosa from 15 cm of the small intestine was col-
lected by scraping with a glass slide and kept at -80 ‘C for
measurement of sucrase and maltase activities and West-
ern blot analysis. Another 1-cm section of small intestine
was kept at -140 °C until total RNA extraction. Plasma
and serum were collected for blood glucose measure-
ment. Blood glucose levels were measured by the enzy-
matic method. Each specimen was measured in duplicate.

Sucrase and maltase activities measurement

Sucrase and maltase activities were measured using a su-
crase and maltase activity assay kit (Jiancheng Bio-Engi-
neering Institute, Nanjing, China) according to the manu-
facturer’s instructions. The sucrase and maltase activity unit
was defined as the nanomoles of disaccharide hydrolyzed
pet milligram of protein in 1 min (U/mg protein, 37 C,
pH = 6.0), and activity was calculated as follows:

Asampte - Aconwol - standrad concentration
activity _ Abstandrad - Ablank (5.55 mmol /1) % 1000
(U/mg protein) ™ action time protein concentration
(20 min) (mg protein/mL)

The small intestine mucosa was homogenized in phos-
phate buffered saline (PBS, pH = 7.4) with a homogenizer.
After centrifugation at 1050 X g, 4°C for 5 min, the su-
pernatant was used to measure sucrase and maltase activi-
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ties. The protein concentrations in the homogenate were
determined by a BCA Protein Assay Kit (Pierce Biotech-
nology, Inc., Rockford, IL, United States) according to the
manufacturer’s instructions.

Immunohistochemistry of small intestine mucosa

For the immunohistochemical detection of GLUT2, a
paraffin-embedded tissue section was deparaffinized and
antigen retrieval was performed at high pressure. For
nonspecific blocking, 10% goat sera was added, each
section was incubated for 20 min at 37 ‘C, then GLUT2
goat anti-rat polyclonal antibody was added (1:400; Santa
Cruz Biotechnologies, Santa Cruz, CA, United States).
After incubating overnight at 4C and rewarming to
37 C, each section was stained with a ready-to-use strep-
tavidin-catalase immunohistochemical reagent system for
detection. The color reaction was developed with diami-
nobenzidine (DAB; Zhongshan Bioagent Company, Bei-
jing, China). A semiquantitative immunohistochemical
analysis of raw data with Image-Pro Plus 4.0 software
(Media Cybernetics, Silver Spring, MD, United States)
was used to score integrated optical density (I0D) for
positive reaction area.

Reverse transcriptase polymerase chain reaction analysis
Total RNA was extracted from the frozen small intestine
using Trizol reagent (Takara Bio-Engineering Co., Ltd.,
Kyoto, Japan). First-strand cDNA was synthesized from
2 mg of total RNA for each sample using reverse tran-
scription kits (MBI, Fermentas Life Sciences Inc., Vilnius,
Lithuania). The GLUT2 sense and antisense PCR prim-
ers were 5-TGCTGGAAGAAGCGTAT CAG-3’ and 5
-GGCCAAGTAGGATGTGCCAG-3, respectively; the
GAPDH sense and antisense primers were 5-CATGAC-
CACAGTCCATGCCA-3 and 5-CACCCTGTTGCT
CTAGCCATATTC-3, respectively”. The PCR reac-
tion was catalyzed using Taq DNA polymerase (MBI,
Fermentas Life Sciences Inc., Vilnius, Lithuania). The
thermal cycling parameters consisted of an initial dena-
turation step of 5 min at 94 'C, followed by 23 cycles of
1 min at 94°C, 1 min at 63°C, and 1 min at 72°C. The
final extension step lasted 7 min at 72°C. PCR products
were resolved by 2% agarose gel electrophoresis, and vi-
sualized by ethidium bromide staining. Densitometry was
carried out using a Bio-Rad GelDoc image acquisition
system and Quantity One (v4.3) quantitation software
(Bio-Rad, Hercules, CA, United States).

Western blotting analysis

Small intestinal mucosa homogenate was prepared in lysis
buffer containing protease inhibitor and phosphatase in-
hibitor (KeyGEN Biological Company, Nanjing, China).
The protein concentrations were determined by a BCA
Protein Assay Kit (Pierce Biotechnology, Inc., Rockford,
IL, United States). The extracted protein (60 pg) was in-
cubated in loading buffer and heated at 100 C for 5 min.
Samples were loaded onto a 10% sodium dodecyl sulfate-
polyacrylamide gel, then transferred electronically to poly-
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vinylidene difluoride membranes (Millipore, Bedford,
MA, United States). The membranes were incubated with
a 1:2000 dilution of rabbit polyclonal GLUT2 antibody
(Millipore, Bedford, MA, United States) at 4 ‘C overnight.
The membranes were then washed three times in blocking
solution and incubated with a secondary antibody (Santa
Cruz Biotechnologies, Santa Cruz, CA, United States,
1:50000). The signals were developed using Super-Signal
West Pico chemiluminescent substrate (Pierce, Rockford,
IL, United States). Band densities were quantified using
Quantity One software 4.3.1 (Bio-Rad, Hercules, CA,
United States). Each value was expressed as the ratio of
the IOD of the GLUT2 band to that of B-actin.

Statistical analysis

Data are presented as means and standard deviations.
Groups were compared using analysis of variance or the 7
test. All tests were two-tailed and P << 0.05 was considered
statistically significant. All data met the assumptions of the
tests used to analyze them. All data were analyzed by statis-
tical software SPSS 13.0 (SPSS Inc., United States).

RESULTS

Octreotide treatment and parameters associated with
obesity and activities of disaccharidases

The rats with high-fat-diet-induced obesity showed typi-
cal features of obesity, such as higher body weight, Lee’s
index and blood glucose levels than those in the normal
control group (P < 0.01) (Table 1). The octreotide-treat-
ed group had significantly lower body weight and blood
glucose levels than those in the obese comparison group
(P < 0.05) (Table 1). Maltase activity in the small intesti-
nal mucosa of the obese group was significantly higher
than that in the normal control group (P < 0.01) (Table 1).

Octreotide treatment and GLUT2 expression

GLUT?2 distribution and expression in the intestinal mu-
cosa were measured by immunohistochemistry. GLUT?2
resided mainly in the basolateral membrane (BLM) in the
small intestinal mucosa (Figure 1). GLUT2 expression in
the obese group was significantly higher than that in the
normal control group (P < 0.01). In the octreotide-treat-
ed group, GLUT?2 expression was significantly lower than
that in the obese group (P < 0.01) (Figure 1 and Table 1).

Apical GLUT2 expression in the obese group was
significantly higher than that in the normal control group
(P < 0.01). After octreotide intervention, the level of api-
cal GLUT2 was significantly lower than that in the obese
group (P < 0.01) (Figure 1 and Table 1).

Reverse transcriptase polymerase chain reaction and
Western blotting showed that GLUT2 mRNA and pro-
tein expression levels in the intestinal mucosa of the
obese group were significantly higher than those in the
normal control group (P < 0.01). GLUT2 mRNA and
protein expression levels were significantly lower in the
octreotide-treated group than in the obese rats (P < 0.01)
(Figures 2 and 3, Table 1).
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Table 1 Obesity and metabolic indicators in normal control and obese rats, and in obese rats treated

with octreotide

Control (7 = 18)

Obese (7 = 16)

Octreotide treated (7 = 15)

Body weight (g) 378.54. £111.75 605.61 + 141.00° 508.27 + 94.39"
Lee’s index 318.73 +20.10 337.61 +10.82" 334.67 +16.56"
Glucose (mmol/L) 7.33 £0.70 8.60 +1.38" 7.58 +1.51°
Sucrase activity (U/mg protein) 53.84 +17.98 48.90 £13.95 35.85 +21.31
Maltase activity(U/mg protein) 50.43 +30.49 156.01 + 58.81" 112.85 + 51.86"
Mucosa GLUT2 (IOD) 170546.5 + 50646.14 390744.2 + 62469.21° 269975.2 + 53730.94"
Apical GLUT2 (IOD) 354.98 + 57.19 26740.18 + 3809.60" 3758.06 + 364.51*"
GLUT2 mRNA (IOD) 0.07 +0.02 0.26 +0.11° 0.08 +0.02"
Western-blotting (IOD) 1.27 +0.38 2.08 +0.59" 1.31+0.29"

“P < 0.05, °P < 0.01 vs normal control group; °P < 0.05, ‘P < 0.01 vs obese group. GLUT2: Glucose transporter type 2; IOD: Integrated optical density.

Figure 1 Expression of glucose transporter type 2 and apical glucose transporter type 2 in the small intestinal mucosa. A: In normal control rats, glucose trans-
porter type 2 (GLUT2) mainly resides at the BLM (arrows); B: In obese rats, the GLUT2 and apical GLUT2 expression was increased (arrows) compared to the controls; C:
In octreotide-treated rats, GLUT2 and apical GLUT2 expression was significantly decreased (arrows) compared to non-treated obese rats. Magnification: X 400.

Marker  Obese Control Octreotide-treated

400 bp
200 bp

<— GAPDH
<~— GLUT2

Figure 2 Expression of glucose transporter type 2 mRNA in the small in-
testinal mucosa. Obese rats showed increased mRNA levels of glucose trans-
porter type 2 (GLUT2) when compared with the controls, whereas octreotide-
treated rats showed decreased levels of GLUT2 mRNA, when compared with
obese rats. Total RNA was analyzed by reverse transcriptase polymerase chain
reaction. House-keeping gene GAPDH was used as an internal control.

Control Obese  Octreotide-treated

TR ..

<«— B-actin

Figure 3 Expression of glucose transporter type 2 protein by Western blot-
ting. Obese rats showed increased protein levels of glucose transporter type 2
(GLUT2) when compared with the controls, whereas the octreotide-treated rats
showed decreased levels of GLUT2 protein, when compared with obese rats.
f3-actin was used as an internal loading control.

DISCUSSION

Starch is the major source of food glucose, and its diges-
tion to maltose requires amylases in the gastrointestinal
tract. Disaccharides, such as maltose, must be hydrolyzed
to glucose by disaccharidase before being absorbed direct-
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ly. As the most essential disaccharides, maltose and su-
crose are broken down in the top of the intestinal brush
border membrane (BBM)", which hydrolyzes sugar to
glucose and fructose and plays a vital role in the utiliza-
tion of carbohydrate.

Maltase and sucrase activities are regulated by diet,
and are enhanced by increasing substrate concentration'”.
Our finding that maltose activity was markedly higher in
the obese group suggests there is more robust intestinal
digestion of starch in obese rats. Ferraris'” reported that
sucrase activity increased 68% when sucrose was added
to the diets of mice. We fed rats a high fat diet with some
sucrose to establish an obese model. In contrast with
Ferraris’s results, we found no significant difference in
sucrase activity between the obese and normal control
groups. A possible explanation for this is that a high fat
diet can stimulate secretion of trypsin, which reduces
sucrase activity by degrading sucrose!'. Thus, the obese
rats’ high fat diet may account for the lack of variability
in sucrase activity between the two groups.

According to Kellett’s review" | there are two mecha-
nisms of intestinal glucose absorption. When the luminal
glucose level is lower than the blood glucose level, ab-
sorption occurs via SGLT-1 through classical active trans-
port. Once the glucose concentration in the intestine is
beyond the transport saturation of SGLT-1, the diffusion
is mediated primarily by transient insertion of GLUT2
into the apical membrane (the apical membrane is op-
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posed to the BLM). Lostao ¢ a/'"” reported that the dif-
fusive component was three to five times greater than the
active component at high luminal glucose concentrations.
Therefore, GLUT2 is a key transport protein for glucose
in the intestine.

We found that SGLT-1 and GLUT2 expression in
the intestinal mucosa, as well as fasting plasma glucose
levels, were all higher in obese rats than in non-obese
rats. These findings are consistent with those of oth-
ers®. A prolonged high-fat diet may downregulate
muscle insulin receptors, inducing insulin resistance or

hyperinsulinemia[3’13]

, and eventually leading to higher
fasting plasma glucose levels. Sterol response element-
binding protein (SREBP)-1c may exert beneficial effects
in transporting glucose out of hepatocytes into blood,
contributing to hyperglycemia . SREBP-1c may mediate
glucose-stimulated GLUT2 gene expression upregulation
by binding to the -84/-76 region to activate the GLUT2
promoter' ¥, Tn diabetic rats, GLUT2 expression in-

creased hyperglycemia in the liver™"

, intestine, and pan-
creatic B—cellsm. Our results suggest that along with the
increase in fasting plasma glucose levels, GLUT2 mRNA
and protein expression are enhanced in the intestinal mu-
cosa of obese rats, which results in greater glucose diges-
tive ability and eventually obesity.

We observed that obese rats fed a high fat diet showed
greater insertion of apical GLUT2 than did non-obese
controls. It has been proposed that GLUT2 normally
resides at the BLM but it can insert within min into the
apical membrane of the intestine in response to high
glucose concentrations; this facilitated component of ab-
sorption is called the apical GLUT2 pathway[3]. GLUT2
translocates to the apical membrane by at least two sig-
naling pathways: one related to calcium absorption zia the
nonclassical neuroendocrine L-type voltage-dependent
calcium channel (Cavl.3), and the other activated by
sweet taste receptors stimulated by natural sugars and ar-
tificial sweeteners!

After the activation of protein kinase C (PKC) B1I,
a large number of GLUT?2 proteins are inserted into the
apical membrane to transport glucosem. As glucose is
absorbed and its concentration in the intestine decreases,
the signaling system is reversed, and GLUT2 leaves the
apical membrane to restore the condition of low luminal
glucose concentrations'”, However, permanent apical
GLUT?2 insertion in a pathological state may result in
increased sugar absorption and eventually lead to obesity,
insulin resistance and diabetes™ . All rats in our expeti-
ment were denied food for 12 h before being euthanized
to avoid high glucose concentrations in the intestine.
Thus, we speculate that the apical GLUT2 in obese rats
was a kind of pathological permanent insertion”. Insulin
binding to its enterocyte receptor (IR) inhibits the inser-
tion of apical GLUT2, resulting in rapid trafficking of
GLUT?2 away from both the apical membrane and the
BLM into the cell™. This function of insulin could be
impaired by a prolonged high fat diet, leading to the per-
manent insertion of apical GLUT2.

Octreotide, a type of octopeptide, is an artificial syn-
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thetic analogue of SST. It has a longer half-life than natural
SST. It binds to SSTR2 with high affinity, and has intermedi-
ate affinity for SSTR3 and SSTR5'". According to the work
of Aydede ¢ al”", octreotide was safe and effective when
administered subcutaneously (at 100 pg/kg 12 h apart) for
2 wk in rats with portal hypertensive colopathy. Thus, oc-
treotide at 40 ug/ kg 12 h apart for 8 d in our experiment
seems reasonable. Some studies reported that children with
hypothalamic obesity and hyperinsulinaemic obese adults re-
ceived octreotide at a dosage of 5-15 pg/kg per day or long-
acting release octreotide 40 mg/28 d for 6 mo, respectively,
could decrease body weight by inhibiting B-cell insulin secre-
tion”, In the present study, we also observed decreased
body weight in obese rats after octreotide treatment. Lustig
et al”” found that almost half of children with hypotha-
lamic obesity developed gallstone or sludge formation after
treatment with octreotide for about 6 mo. However, ursode-
oxycholic acid could reverse these problems™.

Our experiments show that in comparison to the un-
treated obese rats, the octreotide-treated obese rats had
much lower fasting plasma glucose levels. It may be that
octreotide has a high affinity for SSTR2, which inhib-
its the release of glucagon by pancreatic a-cells® and
results in a decrease in fasting plasma glucose levels.
Morteover, decreased GLUT2 mRNA and protein levels
were found in the octreotide-treated obese rats, which is
consistent with the idea that glycemia is a systemic factor
that can affect GLUT2 expression[zs].

We found that the octreotide-treated group had signifi-
cantly lower apical GLUT2 levels than the obese group. A
possible explanation for this is that octreotide tightly binds
to SSTR2, and SSTR2 binds with Gao2 to inhibit the L-type
calcium channel and reduce Ca®" transportation“’w,
which in turn suppresses the translocation of GLUT2 by
depressing the activation of PKC BII".

In conclusion, our results indicate that high fat diet-
induced obesity in rats is associated with increased fasting
plasma glucose levels, intestinal maltase activity, GLUT2
expression, and permanent apical GLUT2 in small intes-
tinal mucosa. After treatment with octreotide, an analogue
of somatostatin, fasting plasma glucose levels, expression
of GLUT?2, and insertion of apical GLUT2 were inhib-
ited, and eventually the obese rats lost weight. Therefore,
the use of an analogue of somatostatin, such as octreotide,
to suppress glucose absorption in intestinal mucosa may
provide a novel approach in the pharmacological treat-
ment of obesity.

COMMENTS

Background

Obesity induced by a high fat diet can result in disorders of glucose metabolism,
and lead to impaired glucose tolerance or diabetes. Maltase and sucrase are
the most important disaccharidases in sugar absorption. In addition, Glucose
transporter type 2 (GLUT2) is a key transport protein for glucose in the small
intestine. It is unknown whether obesity induced by a high fat diet is associated
with glucose absorption. The relationship between the somatostatin analogue,
octreotide, and glucose absorption in obesity has not yet been reported.
Research frontiers

Although diet is an important way of treating nutritional obesity, many patients
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fail to lose weight with diet control. It is not know whether octreotide, a soma-
tostatin analogue, which has an important role in the regulation of physiological
functions in the small intestine, is able to inhibit glucose absorption. In the pres-
ent study, the authors demonstrated that octreotide can inhibit glucose absorp-
tion and the potential mechanisms involved in obese rats.

Innovations and breakthroughs

Recently, several studies have shown the change in GLUT2 expression in dia-
betes or insulin resistance. Other researchers focused on the role of somatosta-
tin analogues by suppressing B-cell insulin secretion in obesity in humans. This
is the first study to provide evidence that the somatostatin analogue, octreotide,
can inhibit glucose absorption in obese rats.

Applications

Since this study suggested that octreotide may be effective in inhibiting glucose
absorption, octreotide might have potential applications as an alternative medi-
cine in the treatment of obesity.

Terminology

GLUT2 is normally thought to reside at the basolateral membrane in the small
intestine, and it can be inserted within minutes into the apical membrane /7 vivo
in response to high glucose concentrations. Somatostatin is a 14- or 28-amino-
acid peptide, which mainly inhibits exocrine and endocrine secretion, motility
and absorption via different somatostatin receptors in the gastrointestinal tract.
Octreotide, a type of octopeptide, is an artificial synthetic analogue of soma-
tostatin which is more convenient to use and has a longer half-life and duration
of activity and fewer side effects.

Peer review

The authors well demonstrated that high fat feeding produces permanent apical
GLUT2 expression in addition to increased maltase activity, and octreotide im-
proves all of them leading to decreased body weight and blood glucose levels
compared to controls. The authors indicated the clinical significance of their
findings. The authors need to discuss on the dosage of octreotide used in this
and human studies. The potential side effects of octreotide such as gallstone
should also be considered.
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