
2021

Short Communication

Journal of Medical Toxicology and Clinical 
Forensic Medicine

iMedPub Journals
http://journals.imedpub.com

© Under License of Creative Commons Attribution 3.0 License 

This Article is Available in: https://toxicology.imedpub.com/

Vol. 7  ISS. 2

Abstract

Phospholipids (PLs) are the main constituents of biological 
membranes. They contain two fatty acyl chains, saturated (Sat-
urated Fatty Acids: SFA) or unsaturated (Unsaturated Fatty Ac-
ids: UFA). Maintaining the equilibrium between SFA and UFA 
within membrane PLs is crucial to sustain optimal membrane 
biophysical properties. Lipointoxication is a pathological Mem-
brane condition under which saturated PLs tend to accumulate 
within cell at the expense of unsaturated species, with major 
impacts on organelle function. Accumulation of saturated PLs 
results in an increase in membrane stiffness and width, with 
alterations of central cellular processes such as membrane-pro-
tein folding and trafficking. Lipointoxication occurs under var-
ious physiopathological conditions such as SFA oversupply, 
originating from diet as encountered in obese individuals, 
and affects the correct function of pancreatic and muscle cells 
leading to development of Type 2 diabetes. In hepatocytes, 
SFA accumulation is associated to Non-Hepatic Steatohepatitis 
(NASH). Another condition which favors cellular SFA accumu-
lation is hypoxia. Indeed, desaturases catalyzing SFA desatu-
ration to UFA are strictly oxygen-dependent. Respiratory dis-
eases such as Cystic Fibrosis (CF), are characterized by chronic 
hypoxia in the lungs. SFA/UFA imbalance in patients suffering 
CF has been consistently reported in numerous studies, and 
correlations between this imbalance and phenotype severity 
during the course of the disease have been clearly established 
(1,2). Independently of the origins of lipointoxication or the 
targeted cell-type, cellular consequences remain similar: mem-
brane stiffening in the Endoplasmic-Reticulum affects protein 
folding and vesicular budding, which results in the induction 
of ER-stress and its associated pathways such as Unfolded Pro-
tein Response (UPR) and MAPKinase pathways. In the secretory 
pathway, lipointoxication alters vesicular budding in the Golgi 
apparatus, affecting delivery of plasma-membrane proteins. 
Our research group has demonstrated that CF patients display 
an accumulation of saturated-PL within their bronchial epitheli-
al cells, in a process that likely originates from chronic hypoxia. 
Reconstitution of this lipid signature in cultured bronchial epi-
thelial cells results in membrane stiffening in the ER and overall 
disorganization of this organelle with induction of ER-stress (3). 
This ER-stress is associated with production of pro-inflammato-
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ry cytokines (IL8), induction of the UPR and, if sustained, with 
apoptosis of epithelial cells. These processes are all trademarks 
of Cystic Fibrosis disease. In a search for a therapeutic solution, 
ConicMeds, has designed a new family of candidate drugs, so-
called Nanospacers, with an original mode of action. These small 
molecules display the property of inserting themselves within 
the membranes of lipointoxicated cells, with tight structure ac-
tivity relationships, and reverse lipointoxication. Accordingly, 
our candidate CM22i can abrogate membrane stiffening and 
alleviate ER-stress, cytokine secretion and apoptosis induction 
in lipointoxicated epithelial cells. Moreover, likely by down-reg-
ulating the MAPkinase pathway, our Nanospacer also proved to 
be efficient in relieving bronchoconstriction ex-vivo, with bron-
chial rings obtained from CF patients (3). We could also demon-
strate that lipointoxication conditions clearly affect the action 
of Trikafta. Pre-treatment of lipointoxicated F508del-CFTR cells 
from CF patients with CM22i, restored Trikafta efficacy. CM22i 
is developed as an inhaled spray dry powder formulation and 
provides new potential benefits for the treatment of patients 
with Chronic Pulmonary Diseases (CF, COPD, IPF or asthma).
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