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7 The Therapeutic and
Protective Potential of Lupeol
in Immune Modulation
and Disease Prevention

Saima Khan and Mohd Khubaib

Molecular Immunology Laboratory, Integral Centre of Excellence
for Interdisciplinary Research (ICEIR-3), Integral University

Kursi Road, Lucknow, Uttar Pradesh, India.

Department of Biosciences, Faculty of Science, Integral University
Kursi Road, Lucknow, Uttar Pradesh, India

ABBREVIATION

EMT Epithelial-mesenchymal NF-xB  Nuclear factor kappa-light-chain-
transition enhancer of activated B cells

IFN Interferon ROS Reactive oxygen species

IL Interleukin TLR Toll-like receptor

iNOS Inducible nitric oxide synthase TNBC  Triple-negative breast cancer

JNK c-Jun NH2-terminal kinases TNF Tumor necrosis factor

MAPK Mitogen-activated protein kinase TPA |2-o-tetradecanoyl-phorbol acetate

MMPs Matrix metalloproteinases VEGF  Vascular endothelial growth factor

71 INTRODUCTION

Triterpenes are naturally occurring compounds in the human diet’s phytosterol family (Moreau
et al., 2002). These are a prevalent class of phytochemicals of substantial practical use. They are
synthesized by producing squalene epoxide followed by condensation (Liby et al., 2007). Cholesterol
stabilizes phospholipid bilayers in animal cell membranes, while free triterpenes provide a similar
function in plant cell membranes (Liby et al., 2007). The Western world estimates that the average
human consumption of triterpenes is about 250 mg per day. However, in Mediterranean countries,
where olive oil is a part of the staple diet, individuals may consume more than 400 mg/kg per
day (Moreau et al., 2002). Over the past 10 years, an unexpected surge of interest in triterpenes
has occurred. Despite most studies focusing on triterpenes’ ability to decrease cholesterol, much-
published data indicate that triterpenes may be useful for treating many medical disorders (Ovesna
et al., 2004; Liby et al., 2007; Fatma & Siddique, 2023). A dietary triterpene called lupeol is one
such substance that has drawn the interest of researchers, medical professionals, and pharmaceuti-
cal companies worldwide (Saleem, 2009; Fatma et al., 2024). This book chapter provides a detailed
account of lupeol’s role in immune modulation.

The immune system is crucial for fighting infections and maintaining balance. An effective
immune response to threats is essential for preserving homeostasis (Russo & McGavern, 2016;
Garofalo et al., 2020; Nakajima et al, 2021). However, an amplified and uncontrolled immune
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