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Role of silica nanoparticles in pathogenesis of Mesoamerican
nephropathy

Sir,

The authors have done an excellent job in shedding light
on Mesoamerican nephropathy (MeN), a lesser-known
variant of chronic kidney disease that affects agricultural
workers in rural areas especially regions with hot
climates like Central America, etc. The inclusion of
social factors in the pathogenesis and highlighting the
risks posed by nephrotoxic drugs and heat stress leading
to subclinical rhabdomyolysis and uricosuria are crucial
contributions to the understanding of MeN.*

Furthermore, distinctive preventive techniques, such as
measuring body weight to assess dehydration status have
been emphasised.! Early diagnosis and prompt referrals
can significantly improve outcomes for patients with
MeN.1

We would like to mention another possible cause of MeN
among sugarcane field workers-the potential nephrotoxic
effects of amorphous silica nanoparticles (SiNP)
produced as a result of burning sugarcane. Several studies
have demonstrated that inhaled SiNP can translocate into
the systemic circulation which is the starting point in the
pathogenesis SiNP mediated MeN.?

Here are some of different mechanisms by which silica
can cause renal damage after entering systemic
circulation (Figure 1): Silica generates reactive oxygen
species (ROS) within cells, leading to oxidative stress
and cell damage of renal tubular epithelium.® Uptake of
SiNP by renal proximal tubular cells, leads to damage of
host cell membranes and lysosomes  within.
Accumulation of these damaged lysosomes, potentially
causes renal cell injury. In addition, impaired autophagy
in autophagy-deficient proximal tubules worsen kidney
damage.* Mitochondrial dysfunction and disruption of
metabolic activity in human proximal tubular cells.®
Impairment of vascular homeostasis and induction of
systemic inflammation, contributing to kidney injury.®
Persistent accumulation of amorphous siNP in kidneys,
causes chronic inflammation and fibrosis.”

To summarise, SiNP exposure can cause apoptosis of
tubular cells, tubular atrophy, interstitial fibrosis, and
irreversible renal damage (chronic kidney disease) which
has been proven in a study conducted by Mascarenhas et
al.®

Results in an animal study conducted by Sasai et al adds
weight to the argument by presenting compelling

evidence of the potential role of SiNP in causing kidney
injury. The study demonstrates histological similarities
between the kidney injury induced by SiNP and chronic
kidney disease of unknown etiology (CKDu). The
observed slow disease progression and significant
tubulointerstitial involvement in the animal model closely
resemble the characteristics of CKDu. Furthermore, the
fact that kidney injury persisted even after stopping silica
administration reinforces the notion that silica could be a
significant contributor to the development of CKDu.®
They have also demonstrated ability of silica isolated
from sugarcane ash to induce Kkidney disease, this
provides substantial support for the hypothesis that SiNP
play a role in CKDu, thereby adding credibility and
strength to the argument.®

In conclusion, we believe that adding the nephrotoxic
effects of amorphous SiNP from burning sugarcane to the
causation of MeN would significantly enhance its overall
understanding and implications.
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Figure 1: Pathogenesis of SiNP leading to CKDu.
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