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ABSTRACT

Glucagon like peptide-1(GLP-1) is an incretin hormone which is
responsible for insulin secretion in response to hyperglycemia .GLP-1 is
secreted from intestinal cells .Both high fat diet ,high fructose intake

contribute to development of insulin resistance .

Rats used in the present study included normal control rats, high fat fed
rats (40% fat) while the 3 group received high fructose concentration in
drinking water (60% fructose).Fasting blood samples were collected for the
study of different parameters in fasting plasma, also post-prandial plasma for
the study of GLP-1 level, systolic blood pressure was measured in the 3

groups.

Results: The results of the present study was the development of insulin
resistance with high fat diet, high fructose intake. In both insulin resistant
groups, there was significant elevation of fasting plasma glucose, fasting
plasma insulin, fasting plasma ( cholesterol, triglycerides and LDL levels ).
On the contrary, there was highly significant reduction of post-prandial GL P-

1 and fasting plasma HDL levelsin comparison with control group.

There was also rise of systolic blood pressure in insulin resistant rats.
It is concluded that consumption of excess fat, high fructose intake in diet,
play a role in increasing incidence of insulin resistance. Also the important
finding of the reduction of post-prandial plasma GLP-1 level in insulin
resistant rats is suggestive for the use of GLP-1 agonists or dipeptidyl-
peptidase-1V(DPP 1V) inhibitors as a line for treatment of type 2 diabetes
mellitus.

Key wards: GLP-1 ,Insulin resistance, Diabetes mellitus.
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INTRODUCTION AND AIM OF THE WORK

Incretins are hormones released from the gastrointestinal tract in
response to nutrient ingestion that potentiate glucose-stimulated insulin
secretion from islet beta cells(Creutzfeldt ,1979). The 2 predominant
incretins are glucagon-like peptide (GLP)-1 and glucose-dependent
insulinotropic peptide (GIP). These 2 peptides stimulate insulin secretion and
unlike other insulinotropic agents, they do so in a glucose-dependent manner.
In light of these beneficial actions, GLP-1 and GIP represent potential
therapeutic agents for the treatment of type 2 diabetes. However, exogenous
GIP is comparatively less effective than GLP-1 in stimulating insulin
secretion in type 2 diabetes (T2DM), whereas the insulinotropic action of
GLP-1 is well preserved(Holst et al., 1993).So much of the current research
has focused on enhancing GL P-1 action for the treatment of type 2 diabetes.

GLP-1 aso exerts a number of other biological actions that contribute
to its ability to lower glucose, including inhibition of gastric emptying, which
reduces meal-associated increase in glycemic excursion. GLP-1 also inhibits
glucagon secretion(Komatsu et al., 1989) and suppresses food intake in both
diabetic and nondiabetic humans(Gutzwiller et al .,1999). Furthermore,
GLP-1 has the potential to preserve or enhance beta-cell function in human
subjects with type 2 diabetes due to its ability to stimulate beta-cell
proliferation and neogenesis and inhibit apoptosis(Brubaker & Drucker |
2004).

The major therapeutic drawback in using native GL P-1 is its very short
half-life of less than 2 minutes following exogenous administration, due in
part to the protease dipeptidyl peptidase (DPP)-1V(Deacon €t al., 1995). As a
result of preventing the degradation of native GLP-1 through inhibiting the
activity of the DPP-1V enzyme ,this offers a therapeutic strategy for

enhancing endogenous GL P-1 action in vivo.
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DPP-1V is a ubiquitously expressed serine protease that exhibits
postproline or alanine peptidase activity, thereby generating biologically
Inactive peptides via cleavage at the N-terminal region after X-proline or X-
alanine(Drucker, 2003).Because both GLP-1 and GIP have an alanine
residue at position 2, they are substrates for DPP-1V. DPP-IV inhibitors are
orally administered drugs that improve glycemic control by preventing the
rapid degradation of incretin hormones, thereby resulting in post-prandial

increase in levels of biologically active intact GLP-1 and GIP.

Type 2 diabetes(T2DM) is characterized by a gradual progressive
decline from near-absent first-phase glucose- induced insulin secretion to
impaired second-phase insulin  secretion, glucose potentiation, and
disproportionate hyperproinsulinemia, with impaired basal or steady-state
insulin secretion (Kahn et al., 1994) . Patients with clinical disease and
fasting hyperglycemia are at the end stage of this process and demonstrate all
of these features.

The remarkable finding is that hyperglycemia compensates for the
impaired glucose potentiation and second-phase defect so that, at the
intermediate stages of final B-cell failure (fasting plasma glucose <200 mg/dl),
non glucose secretogogues are able to produce an insulin response that is
absolutely normal in both magnitude and timing(Pfeifer et al ., 1981).

This response includes such diverse signals as GLP1, secretin,
the po-adrenergic agonist isoproterenol, tolbutamide, arginine, and other
amino acids. In a small number of studies performed some time ago, the
impact of glycemic potentiation was very similar for all of these stimuli.
Therefore, it is concluded that because we have found no data indicating
otherwise, the defect is attributed to an islet mechanism that is directly

related to the unique way in which glucose regulates insulin secr etion.
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AIM OF THE WORK:

The am of the study is to detect the effect of high fat diet &high
fructose intake on inducing insulin resistance .Also the effect of insulin

resistance on plasma lipid profile, plasma GLP1 levels and systolic blood
pressure.
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REVIEW OF LITERATURE

INSULIN

Synthesisand release of insulin:

Insulin is a hormone produced in the pancreas and released when any of
the several stimuli is detected. The stimuli include ingested protein and
glucose in the blood produced from digested food. Carbohydrates produce
glucose, although not all types of carbohydrates produce glucose and thereby
increase blood glucose levels. In target cells, they initiate a signal
transduction, which has the effect of increasing glucose uptake and storage.

Finally, insulin is degraded, terminating the response.

Insulin undergoes extensive post-translational modification along the
production pathway. Production and secretion are largely independent;
prepared insulin is stored awaiting secretion. Both C-peptide and mature
insulin are biologically active. Cell components and proteins in this image are

not to scale.

The endogenous production of insulin is regulated in several steps
aong the synthesis pathway:(At transcription from the insulin gene ,In
messenger ribonucleic acid (MRNA) stability and at the mRNA translation In

the posttranslational modifications).

It has been shown that insulin and its related proteins, are also
produced inside the brain and that reduced levels of these proteins are linked
to Alzheimer's disease. (Gustin, 2005 ,de la Monte & Wands, 2005 and
steen et al., 2005).

5
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When the glucose level comes down to the usual physiologic value,
insulin release from the beta cells slows or stops. If blood glucose levels drop
lower than this, especially to dangerously low levels, release of hyperglycemic
hormones(most prominently glucagon from Islet of Langerhans alpha
cells) causes release of glucose into the blood from cellular stores, primarily
liver cell stores of glycogen. By increasing blood glucose, the hyperglycemic
hormones prevent or correct life-threatening hypoglycemia. Release of insulin
Is strongly inhibited by the stress hormone norepinephrine (noradrenaline),

which leads to increased blood glucose levels during stress.

Evidence of impaired first phase insulin release can be seen in the
glucose tolerance test, demonstrated by a substantially elevated blood glucose
level at 30 minutes, a marked drop by 60 minutes, and a steady climb back to

baseline levels over the following hourly time points.
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Fig 1.Insulin undergoes extensive posttranslational modification along the production
pathway. Production and secretion are largely independent; prepared insulin is stored
waiting secretion. Both C-peptide and mature insulin are biologically active. Cell
components and proteins in this image are not to scale.
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