Ministry of Higher Education
and Scientific Research

University of Mosul

College of Pharmacy

Assessment of Insulin Resistance, Oxidative
Stress, and Liver Function in Type II Diabetic

Patients on Dapagliflozin

A thesis
Submitted to the Council
College of Pharmacy/ University of Mosul

As a Partial Fulfillment of the Requirement for the Degree of Master of Science in Pharmacy

By
Khalil Amjad Khalil Saeed Hadid

(B.Sc. Pharmacy 2018)

Supervised By
Assistant Prof. Assistant Prof.
Dr. Fawaz A. Alassaf Dr. Mohammed N. Abed
PhD in Pharmacology and PhD in Pharmacology

Medical Physiology

1446 A.H. 2024 A.D



Abstract

Diabetes mellitus (DM) is a chronic multifactorial metabolic disease that
presents with hyperglycemia. Insulin resistance (InRs) is a condition in which
insulin is present in the circulation but with an impaired ability of some tissues
to respond normally to it. InRs and oxidative stress (OS) have been linked to
diabetic complications. Additionally, patients with DM may develop hepatic
problems, which could be attributed to the disease itself or its treatment
options. Therefore, a therapeutic strategy that halts InRs and OS, while
protecting the liver is pursued. The study aims to investigate the effects of
dapagliflozin on InRs, glycemic control, OS, and liver function in patients with
type 2 DM by evaluating the consequences of adding dapagliflozin to
metformin. This cross-sectional observational study enrolled 117 participants
from November 2023 to April 2024. Participants were assigned into three
groups. The control group included 48 healthy individuals, the metformin
group (DM+MET) included 39 patients, and the metformin and dapagliflozin
group (DM+MET+DAPA) included 30 patients. Each participant was assessed
for fasting serum glucose (FSG), glycated hemoglobin (HbA-1c), serum
insulin, InRs, total antioxidant capacity (TAC), malondialdehyde (MDA), and
liver function. The DM+MET+DAPA group had significantly higher serum
insulin and InRs than the DM+MET group (p < 0.001 and 0.05, respectively).
Dapagliflozin did not disrupt liver function tests. Conversely, A significant
decrease in AST levels (p < 0.01) was observed compared to metformin alone.
Analysis of OS markers revealed a significant increase in malondialdehyde
level and a decrease in TAC (p < 0.01) in dapagliflozin users compared to the
DM+MET group. In conclusion, regarding insulin sensitivity, adding
dapagliflozin to metformin did not improve insulin sensitivity in type 2

diabetics who are beyond the early stage of the disease, possibly due to
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deteriorated OS. However, the apparent reduction in AST and neutral effect on
other liver function parameters suggest dapagliflozin as an add-on therapy to
metformin in diabetic liver diseases. Nonetheless, routine monitoring of insulin

sensitivity is recommended for this patient’s group.
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