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but Not Pravastatin Impairs 
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Pancreatic Islets and Rat β‑Cells. 
Direct Effect of Oxidative Stress
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Correction to: Scientific Reports https ://doi.org/10.1038/s4159 8-017-11070 -x, published online 19 September 
2017

The original version of this Article contained errors.

In the original version of this Article, the authors inaccurately reported that they had measured expression of 
coenzyme Q10. The antibody used in the study detects COQ10B, a mitochondrial protein which interacts with 
coenzyme Q10 during its correct function. The description of this experiment and its results are now corrected 
to reflect this.

In the Results, the heading,

“Atorvastatin reduced coenzyme Q10 expression and mevalonate reversed the defect in INS-1 cells.”

now reads:

“Atorvastatin reduced COQB10 expression and mevalonate reversed the defect in INS-1 cells.”

In the Results, subsection ‘Atorvastatin reduced COQB10 expression and mevalonate reversed the defect in 
INS-1 cells’,

“In order to elucidate if increased oxidative stress and related disorders were due to a reduced expression of 
coenzyme Q10, we also measured the levels of this protein in INS-1 cells chronically (24 or 48 h) treated with 
atorvastatin (10 or 100 ng/mL). As shown in the Panels A and C of Fig. 9, our results showed a significant 
decrease in ubiquinone expression in atorvastatin-treated cells compared with control cells, as evaluated by 
Western Blot analysis.”

now reads:

“In order to elucidate if increased oxidative stress and related disorders were due to a reduced expression of 
coenzyme Q10, we also measured the levels of COQ10 protein, that functions in the correct activity of CoQ10 
as electron carrier in the mitochondrial electron transport chain. In particular, we measured COQ10B protein 
expression in INS-1 cells chronically (24 or 48 h) treated with atorvastatin (10 or 100 ng/mL). As shown in the 
Panels A and C of Fig. 9, our results showed a significant decrease in COQ10B expression in atorvastatin-treated 
cells compared with control cells, as evaluated by Western Blot analysis.”

In the same subsection,

OPEN

http://orcid.org/0000-0002-1744-1561
https://doi.org/10.1038/s41598-017-11070-x
http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-020-78915-w&domain=pdf


2

Vol:.(1234567890)

Scientific Reports |        (2020) 10:22034  | https://doi.org/10.1038/s41598-020-78915-w

www.nature.com/scientificreports/

“On the basis of this evidence, and in order to determine whether this reduction primarily resulted from the 
inhibition of the mevalonate pathway, we studied the expression of coenzyme Q10 after the addition of increasing 
concentrations of mevalonate (50, 100, 500 or 1000 μM) to INS-1 cells contemporarily treated with 100 ng/mL 
atorvastatin for 48 h. As evidenced by Western Blot analysis, mevalonate increased the expression of ubiquinone 
with a statistically significant effect at the concentration of 500 μM (Fig. 9, Panel B and D).”

now reads:

“On the basis of this evidence, and in order to determine whether this reduction primarily resulted from the inhi-
bition of the mevalonate pathway, we studied the expression of COQ10B protein after the addition of increasing 
concentrations of mevalonate (50, 100, 500 or 1000 μM) to INS-1 cells contemporarily treated with 100 ng/mL 
atorvastatin for 48 h. As evidenced by Western Blot analysis, mevalonate increased the expression of COQ10B 
with a statistically significant effect at the concentration of 500 μM (Fig. 9, Panel B and D).”

In Figure 9, all instances of “CoQ10” were changed to “COQ10B”. In the legend of Figure 9,

“Effect of exposure to atorvastatin and co-treatment with mevalonate on protein expression of coenzyme Q10 
(CoQ10) in INS-1 cells. Panel A: representative Western blots for CoQ10 and Actin in control cells and in cells 
that had been in parallel exposed to atorvastatin 10 or 100 ng/mL of atorvastatin for 24 or 48 h. The cropped 
blots were run under the same experimental conditions. The full-length blots are presented in Supplementary 
Figure 1; Panel C: corresponding densitometric analysis; Panel B: representative Western blots for CoQ10 and 
Actin in control cells and in cells that had been in parallel exposed to atorvastatin 100 ng/mL and mevalonate 
at the reported concentrations for 48 h.”

now reads:

“Effect of exposure to atorvastatin and co-treatment with mevalonate on protein expression of COQ10B in 
INS-1 cells. Panel A: representative Western blots for COQ10B and Actin in control cells and in cells that had 
been in parallel exposed to atorvastatin 10 or 100 ng/mL of atorvastatin for 24 or 48 h. The cropped blots were 
run under the same experimental conditions. The full-length blots are presented in Supplementary Figure 1; 
Panel C: corresponding densitometric analysis; Panel B: representative Western blots for COQ10B and Actin 
in control cells and in cells that had been in parallel exposed to atorvastatin 100 ng/mL and mevalonate at the 
reported concentrations for 48 h.”

In the Discussion,

“The pivotal point of our results is, instead, the mitochondria; in pancreatic β-cells, with low antioxidant capac-
ities, atorvastatin decreased CoQ10 levels and induced high oxidative stress, responsible for mitochondrial 
deterioration.”

now reads:

“The pivotal point of our results is, instead, the mitochondria; in pancreatic β-cells, with low antioxidant capaci-
ties, atorvastatin decreased COQ10B protein levels and induced high oxidative stress, responsible for mitochon-
drial deterioration.”

Further in the same section,

“Our data also evidenced that chronic exposure to atorvastatin reduced the expression of ubiquinone in pancre-
atic β-cell. Coenzyme Q10 is a product of the mevalonate pathway and in addition to constituting an important 
electron transporter of the mitochondrial respiratory chain, it is the only lipid-soluble antioxidant normally 
synthesized by the  organism46. The role of CoQ10 protein depletion in our system is critical by virtue of the 
low anti-oxidative capacities of β-cells. Consequently, reduction of CoQ10 by atorvastatin, in a model where 
ROS-detoxifying constituents are already low, leads to increased generation of ROS which ultimately results in 
deterioration of the mitochondrial respiratory  function47.”

now reads:

“Our data also evidenced that chronic exposure to atorvastatin reduced the expression of COQ10B protein in 
pancreatic β-cell. Coenzyme Q10 is a product of the mevalonate pathway and in addition to constituting an 
important electron transporter of the mitochondrial respiratory chain, it is the only lipid-soluble antioxidant 
normally synthesized by the  organism46. The role of CoQ10B protein depletion in our system is critical by virtue 
of the low anti-oxidative capacities of β-cells. Consequently, the potential reduction of CoQ10 functional activ-
ity, in a model where ROS-detoxifying constituents are already low, leads to increased generation of ROS which 
ultimately results in deterioration of the mitochondrial respiratory  function47.”
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Finally, also in the Discussion,

“Together, these data demonstrated the existence of a link between statin-secondary mevalonate depletion, 
ROS accumulation and β-cell dysfunction, suggesting that the decrease in CoQ10 level and the consequent high 
oxidative stress, in a limited ROS-scavenging system, could be the triggering factor inducing mitochondrial 
dysfunction and down-regulation of insulin secretion.”

now reads:

“Together, these data demonstrated the existence of a link between statin-secondary mevalonate depletion, ROS 
accumulation and β-cell dysfunction, suggesting that the potentially decreased functional activity of CoQ10 and 
the consequent high oxidative stress, in a limited ROS-scavenging system, could be the triggering factor inducing 
mitochondrial dysfunction and down-regulation of insulin secretion.”

These changes do not affect the overall conclusions of the study. The errors have now been corrected in the PDF 
and HTML versions of the Article.
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