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Early Use of Insulin for Beta Cell Preservation

Ajay Kumar

Introduction

ype 2 diabetes is a heterogeneous disorder, characterized

by beta cell dysfunction and decreased insulin sensitivity.
Presence of amyloid deposits in the islets and decreased
beta cell mass are the pathological hallmark of the disease.!
Several clinical and experimental studies have clearly
shown that even minimally preserved beta cell function is
metabolically beneficial. This leads to lower HbA C levels,
lower insulin dosage and lesser metabolic decompensation
after insulin withdrawal.

Quantitative assessment of beta cell function by
hyperglycemic clamp studies has clearly shown that it is
the most important determinant of glucose disposal. It has
also been found to be a major contributor to oral glucose
tolerance even in high risk relatives of type 2 diabetic patients
in different ethnic groups. Beta cell function, quantified as
the ratio of the incremental insulin to glucose responses
over the first 30 minutes during the oral glucose tolerance
test (OGTT) was found to be more important in determining
glucose disposal. This result was valid even after adjustment
for insulin sensitivity, which might modulate beta cell
function.?

Beta cell dysfunction is responsible for various defects
observed in type 2 diabetics, individuals with impaired
glucose tolerance (IGT) and those genetically predisposed
to develop type 2 diabetes.? These defects include:

a. Diminished first and second phase insulin release
b. Decreased pulsatile or oscillatory insulin release
c¢. Increased release of proinsulin-like molecules and
d. Impaired ability to compensate for superimposed tissue
insulin resistance.

CAUSES OF BETA CELL DYSFUNCTION

The United Kingdom Prospective Diabetes Study
(UKPDS) has clearly shown that irrespective of the treatment
modalities used, there was a progressive decline in beta
cell function over time.* Notwithstanding the genetic
predisposition (apoptosis), there are several acquired
and reversible factors which can accelerate the beta cell
dysfunction. They include:
a. Obesity
b. Insulin resistance
c.  Glucotoxicity
d. Lipotoxicity
e
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f. Alterations in incretins — Glucagon-like peptide-1
(GLP-1), gastric inhibitory peptide (GIP)

g. Malnutrition in uterus and in early life, which may
affect programming of the beta cells with respect to
glucose sensing, apoptosis, regeneration and ability to
compensate for IR.

h. Functional defect of beta cell, as evidenced by greater
than 80% reduction in insulin release with only 20 - 40
% reduction in beta cell mass.

RATIONALE OF EARLY INSULIN USEIN BETA
CELL PRESERVATION

While several strategies can be employed to tackle many
of these factors contributing to beta cell decline, insulin alone
has the most salutary effect on majority of them. Both acute
and prolonged hyperglycemia adversely affects beta cell
function.’ Glucotoxicity leads to impaired gene transcription,
down-regulation of glucose transporters and alteration
of transporter function induced by oxidative stress.® Early
use of insulin results in increased insulin gene expression
and insulin synthesis. It provides rest to beta cells, already
stretched to their capacity and helps them regenerate
over time. Beta cells are most stressed and therefore most
vulnerable to programmed cell death (apoptosis) during
the first few months following the clinical onset of diabetes.
Quick restoration of euglycemia by early insulin therapy
at this stage will naturally preserve beta cell function on
a long term basis. This has been demonstrated in several
experimental and clinical studies.

In Chinese hamster, a spontaneous and selectively inbred
animal model for non-obese type 2 diabetics, two weeks of
normalization of glycemia resulted in marked improvement
in beta cell function. This was characterized by improved
beta cell signaling induced by the cyclic AMP protein kinase
A pathway. This was also associated with improved islet
insulin content and beta cell morphology as demonstrated by
immunocytochemistry.” In patients with Latent Autoimmune
Diabetes of Adults (LADA), early initiation of insulin
has been shown to preserve beta cell function. This was
evidenced by preserved C-peptide response compared
to baseline in insulin treated group, as compared to
Sulfonylurea (SU) group, which showed significantly lesser
C-peptide after two years. This worsened further at the end
of three years®. It has also been demonstrated that short term
glycemic control by intravenous insulin infusion restores SU
sensitivity in significant proportion of non-obese SU non-
responsive type 2 diabetic subjects. These patients showed
asignificantimprovement of metabolic control and beta cell
secretion. During the 6-month follow up period they could be
managed with glibenclamide alone. Metabolic improvement
was associated with improvement in fasting and post meal
C-peptide levels as well.’








