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ABSTRACT

Berberine exists in a number of medicinal plants and displays many
pharmacological effects on type 2 diabetes mellitus. The study aimed to determine
the hypoglycemic effects of berberine in rats with type 2 diabetes, on inflammatory
biomarkers, insulin, adiponectin, lipid profile, liver oxidative stress biomarkers,
mRNA expression levels of PPARy and resistin. Diabetes was induced by feeding
rats with high fat diet for 4 weeks followed by injection of STZ, Oral doses of 50

and 100 mg/kgberberine were daily given for 4 weeks after diabetes induction.

Key Words:- Berberine - type 2 diabetes — insulin resistance.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder
caused by defects in insulin secretion, insulin action or both. If
ineffectively controlled, the resulting chronic hyperglycaemia is
associated with numerous disabling complications (Tripathy and
Chavez, 2010). It is the most common form of the disease, which
accounts for more than 90% of all diabetic patients (Tripathi and
Srivastava, 2006). The incidence of diabetes is increasing worldwide and
T2DM and its complications constitute a major public health problem
(Wu et al., 2014). It is predicted that T2DM will continue to increase in
developing countries with the majority of patients being 45-64 years old
(Wild et al., 2004). Health spending on diabetes accounted for 10.8% of
the total health expenditure worldwide and the disease caused 5.1 million
deaths in 2013 (International Diabetes Federation, 2013). According to
the International Diabetes Federation, the number of patients with
diabetes mellitus in 2015 was estimated to be 415 million, and is expected
to increase to 642 million by 2040 (International Diabetes Federation,
2015).

A wide variety of lifestyle factors, such as sedentary lifestyle
(Zimmet et al., 2001), physical inactivity (Hu et al., 2002), smoking
(Manson et al., 2000), and alcohol consumption (Cullmann et al.,
2012), are of great importance to the development of T2DM.The main
mechanisms of insulin resistance in T2DM are oxidative stress,
endoplasmic reticulum stress, amyloid deposition in the pancreas, ectopic
lipid deposition in the muscle, liver and pancreas, and lipotoxicity and
glucotoxicity (Weir and Bonner-Weir, 2004). Although it is difficult to

determine which mechanism is the most important, among those with
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T2DM these processes can be caused by overnutrition. It is important to

note, however, that each of these stresses could either induce an
inflammatory response or be associated with inflammation (Hotamisligil
and Erbay, 2008).

The association between inflammation and insulin resistance and
future development of T2DM has been shown (Donath et al., 2009). The
production of tumour necrosis factor (TNF)-a by cells in the adipose
tissue of rodents provided early evidence of a link between tissue
inflammation and the pathogenesis of insulin resistance and T2DM
(Hotamisligil et al., 1993). In addition, interleukin (IL)-1p contributes to
the glucose-induced impairment of p-cell function and apoptosis
(Maedler et al., 2002).

Adipose tissue is now recognized as a secretory organ that plays
important role in insulin sensitivity and energy expenditure (Attie and
Scherer, 2009), and dysfunction in adipocytes is associated with insulin
resistance and type 2 diabetes (Bliher, 2009). Adipocytes are understood
to secrete diverse pro-inflammatory cytokines such as IL-6 and TNF-a, as
well as anti-inflammatory cytokines such as adiponectin (Sowers, 2008).
Increased levels of TNF-a and IL-6, and reduced level of adiponectin can

exacerbate insulin resistance in adipose tissue (Bluher, 2009).

Berberine, an isoquinoline alkaloid originally isolated from the
Chinese herb Coptischinensis (Huanglian), is one of the main components
of R. coptidis (Leng et al. 2004). Recent studies have demonstrated that
berberine has remarkable effects as an anti-hyperglycemic and anti-
hyperlipidemic, and it reduces weight gain in type 2 diabetes patients
(Yin et al. 2008a; Zhang et al. 2010 and Zhao et al. 2008). Therefore,
we have attempted to demonstrate the benificial effects of berberine in



