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ARTICLE INTFO ABSTRACT

Article history: Lead (Pb) is a toxic heavy metal known to be associated with pathology of various human
Received 19 September 2014 chronic diseases. This study has focused on the effect of lead on glucose homeostasis with
Accepted 3 November 2014 regard to metabolic function of pancreas and liver. Islets of Langerhans were isolated from
Available online 10 November 2014 the pancreas of rats and exposed to lead for 24 h, then insulin release along with markers
of ER stress and oxidative stress were evaluated. In another part, lead was administered to
Keywords: rats for 32 days and after evaluating criteria of diabetes, the activity of gluconeogenesis and
Lead (Pb) glycogenolysis enzymes, and markers of oxidative stress and inflammation were measured
Diabetes in the liver. Lead disrupted insulin secretory function of islets through activating GSK-3p and
Glucose homeostasis ER stress, and increased activity of gluconeogenic enzymes in the liver featured by glucose
Insulin resistance intolerance. Chronic exposure to lead can disrupt glucose homeostasis by affecting pancreas

Pancreatic islets and liver mainly through induction of insulin resistance.
Liver © 2014 Elsevier B.V. All rights reserved.
. to Roman times. Despite wide toxicological studies, there is
1. Introduction still debate on the hazards of lead for the general population
through long time exposure to low levels of this toxicant in
The heavy metal lead (Pb) is an abundant environmental tox- drinking water, food, and air (Karrari et al., 2012; Mehrpour
icant with a wide range and long history of use dating back et al., 2012). During the last decade, the exposure levels below

Abbreviations: 80HG, 8-hydroxy-2-deoxy guanosine; AUC, area under curve; BLL, blood lead level;, CHOP, CCAAT/enhancer-binding
protein (C/EBP) homologous protein; eIF2B, initiation factor 2B; ER, endoplasmic reticulum; FBS, fasting blood sugar; G6P, glucose 6-
phaophatase; GLUT2, glucose transporte 2; GP, glycogen phosphorylase; GRP78, glucose regulated protein 78; GSIS, glucose stimulated
insulin secretion; GSK-3B, glycogen synthase kinase-3 beta; GTT, glucose tolerance test; HOMA-IR, homeostatic model assessment-insulin
resistance; HOMA-B, homeostatic model assessment-beta cells function; IR, insulin receptor; IRS, insulin receptor substrate; MTT, thi-
azolyl blue tetrazolium bromide; NF-«B, nuclear factor kappa-light-chain-enhancer of activated B cells; PEPCK, phosphoenolpyruvate
carboxykinase; PI-3K, phophatidil inositil-3 kinase; ROS, reactive oxygen species; TBARS, thiobarbituric acid reactive substances; TNF-qa,
tumor necrosis factor-alpha.
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