ABSTRACT

Toxic cyanobacterial blooms have become
a growing threat to fresh and brackish waters in the
recent years with their ever-increasing frequency
and intensity. These blooms not only affect the re-
gional marine flora and fauna but also the socio-
economic health of the surrounding region. Cyano-
bacteria or blue green algae are unicellular, auto-
trophic prokaryotes which can cause dense, noxious
blooms. Some of these cyanobacteria produce cy-
anotoxins as secondary metabolites. One of the
most common and potent toxins produced by these
blooms is Microcystin-LR (MC-LR) which is a
known hepatotoxin. Although the current World
Health Organization (WHO) guidelines for safe
exposure to MC-LR have been extrapolated based
on studies done in healthy animals, not much has
been studied about the effects of these toxins in the
setting of pre-existing conditions like Non-alcoholic
Fatty Liver Disease (NAFLD).

We have demonstrated that chronic or
short-term exposure to low doses of MC-LR in-
duced hepatotoxicity marked with significant hepat-
ic micro-vesicular lipid accumulation and oxidative
stress in mice with genetic or diet-induced NAFLD.
Additionally, NAFLD mice exposed to MC-LR
demonstrated impaired hepatic metabolism and ex-
cretion of MC-LR compared to MC-LR exposed
healthy mice. One of the main observations of MC-
LR exposure in these animals was a significant in-
crease in oxidative stress. Therefore, we next treat-
ed the mice with antioxidants like N-acetyl cysteine
(NACQ), a clinically used drug and pNaKtide, an in-
house peptide, both of which are known to augment
the glutathione pathway and showed that antioxi-
dant therapy significantly reduced the hepatoxicity
induced by MC-LR in diet-induced NAFLD mice.
These observations were parallel to those observed
in in vitro experiments with both murine and human
hepatocyte cell lines indicating the role played by
hepatocytes in toxin uptake and metabolism. These
results manifest that treatment with antioxidants
could possibly be a therapeutic approach to alleviate
the damage done by cyanotoxins like MC-LR. Our
studies have also shown that animals that were ex-
posed to the toxin even for a short duration could
develop an antibody-mediated immune response
which for the first time can be used clinically as a
diagnostic tool to monitor exposure to toxic cyano-
bacterial blooms in humans as well as animals.
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