
PRESS RELEASE

IIT Mandi researchers show that zinc supplementation suppresses
fat deposition in the liver 

ZnO nanoparticles mediate the signaling pathways to induce insulin sensitivity
and may potentially prevent Non-Alcoholic Fatty Liver Diseases

MANDI, 30th April 2019: A research team led by Dr. Prosenjit Mondal, Assistant Professor,
School of Basic Sciences, Indian Institute of Technology Mandi, and Dr. Debabrata Ghosh
from  CSIR-Indian  Institute  of  Toxicology  Research  (CSIR-IITR),  Lucknow,  has  recently
shown that zinc oxide nanoparticles can prevent fat accumulation in the liver and thereby
prevent  Non-Alcoholic  Fatty  Liver  Disease  (NAFLD).  Their  work  has  recently  been
published in the journal, Nanomedicine: Nanotechnology, Biology and Medicine.

Liver, the largest internal human organ, secretes bile, stores glucose in the form of glycogen,
and converts vitamins, minerals and amino acids into their biologically absorbable forms.
While hepatitis viral infections and alcohol-induced liver malfunctions used to be the main
cause  of  liver  diseases  in  the  past,  the  dramatic  shift  towards  sedentary  lifestyles  and
unhealthy food habits has caused them to be outpaced by Non-Alcoholic Fatty Liver Disease
or NAFLD. “NAFLD is a condition in which the body creates too much fat that gets stored in
the liver cells, called steatosis, which could lead to scarring or cirrhosis, and eventual liver
failure”,  says Dr. Prosenjit Mondal. WHO reports that the number of deaths due to liver
diseases in India was 259,749 in 2017. Nearly 120 million Indians are estimated to suffer
from NAFLD, with a higher incidence rate amongst obese and diabetic people.

“Insulin resistance is one of the hallmarks of NAFLD”, the researchers write in their article. In
addition  to  converting  blood  glucose  into  storable  forms  such  as  glycogen,  insulin  also
induces lipid generation from non-fat sources, a process called lipogenesis. A complex array
of cellular factors and enzymes regulate lipogenesis. When this signaling becomes faulty,
due to bad lifestyle and/or genetic predisposition, insulin function is impaired and there is
excess lipogenesis, resulting in increased fat accumulation in the liver.

The research team has shown using cell and mice models that zinc supplementations
either in the form of nanoparticles or salts are effective in reducing fat accumulation
in the liver  and inducing peripheral  insulin  sensitivity.  The researchers  first  treated
human hepatocellular  carcinoma cells  with  zinc  oxide  nanoparticles  and  tested the  lipid
accumulation  in  the  cells  in  comparison  to  untreated  cells.  They  also  injected  the
nanoparticles into the bodies of mice fed with fatty diet and monitored cell signaling, gene
expression and also assessed the cellular energy levels.  The mice were also subjected to
glucose tolerance tests to assess insulin function and compared with mice fed with normal
diet and fat-fed mice not treated with the nanoparticles.

In  the  cell  tests,  the  researchers  found  that  the  presence  of  zinc  oxide  nanoparticles
prevented  accumulation  of  fat  in  them.  In  the  mice  models,  they  found  that  the  zinc
supplements prevented the cellular factors that enhance fat storage in the livers of fat-fed



mice. In nutshell,  Zinc supplements ameliorate fatty liver disease through negative energy
balance, and hepatic lipogenic regulation in diet-induced obese mice.

The  above  observations  of  the  team  may  help  in  formulating  therapeutic  strategies  to
improve insulin  sensitivity  and ameliorate  liver  steatosis  associated withtype  2  diabetes.
“ZnO  nanoparticles  can  improve  the  physiological  homeostasis  during  obesity  and  its
associated  metabolic  abnormalities”,  says  research  scholar,  Ms.  Surbhi  Dogra  (co-
investigator from IIT Mandi) on the potential outcomes of further research along these lines.

The study was funded by Seed Research grant from IIT Mandi, and Science & Engineering
Research  Board  grant,  India  (ECR/2015/000165)  to  Dr.  Prosenjit  Mondal.

Co-investigators  on  the  study  were  research  scholars,  Ms.   Surbhi  Dogra,  Ms.  Khyati
Girdhar, Mr. P. Vineeth Daniel, Mr. Swarup Chatterjee, Mr. Abhinav Choubey & faculty Dr.
Subrata Ghosh from IIT Mandi and Dr. SatyakamPatnaik and Aditya K Kar from CSIR-IITR.

###

About IIT Mandi (http://www.iitmandi.ac.in/) 
Since the first batch of 97 students joined in July 2009, IIT Mandi has grown to host 1,300 students
including 274 PhD, 46 MS and 17 I-Ph.D. research scholars, besides 110 Faculty and 150 staff. With
1.5 lakh sq.m. currently under construction, IIT Mandi has a fully residential campus, in Kamand. IIT
Mandi  has been ranked No.  20 in  the Engineering Institutions  Category  in  India  Rankings  2019
released by National Institutional Ranking Framework, Ministry of Human Resources Development,
Govt. of India (https://www.nirfindia.org/).

Since 2010, IIT Mandi’s faculty has bagged nearly 180 projects worth more than Rs. 85 crore. A
notable  mention  is  the  Advanced  Materials  Research  Centre  (AMRC),  created  in  2013  with  an
investment of about Rs. 50 crore, housing advanced instruments for characterization of materials. The
Institute also hosts the ‘Class 100 Clean Room’ facility, a world-class research center that is first-of-
its-kind in India. In 2017, Department of Biotechnology, Government of India, selected IIT Mandi to
lead the prestigious Rs. 10 crore FarmerZone Project.

The unique, project-oriented B.Tech curriculum is centred on its 4-year long Design and Innovation
stream. It is poised to become the first IIT to offer a B.Tech in Data Science & Engineering. There are
many active  MoUs with  TU9 in  Germany since May 2011.  Several  students from the Worcester
Polytechnic Institute, U.S., have been visiting IIT Mandi every year since 2013.

Launched  in  2016,  IIT  Mandi's  Catalyst  is  the  first  Technology  Business  Incubator  in  Himachal
Pradesh.  EWOK (Enabling Women of  Kamand Valley)  is another innovative  program run by IIT
Mandi, which focuses on imparting Skills training to village-scale businesses by village women.
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