
Delivered by Ingenta
IP: 45.87.167.67 On: Tue, 21 Jun 2022 03:55:32

Article(s) and/or figure(s) cannot be used for resale. Please use proper citation format when citing this article including the DOI,

This article is licensed under a Creative Commons Attribution-NonCommercial NoDerivatives 4.0 International License. 

Oncology Research, Vol. 28, pp. 675–679 0965-0407/21 $90.00 + .00
Printed in the USA. All rights reserved. DOI: https://doi.org/10.3727/096504021X16137463165406
Copyright Ó 2021 Cognizant, LLC. E-ISSN 1555-3906
 www.cognizantcommunication.com

675

Address correspondence to Chang Li, Department of Cadre’s Ward, China–Japan Union Hospital of Jilin University, No. 126 Xiantai Street, Changchun 
130033, P.R. China. E-mail: lichang045@126.com or Lianjun Ma, Endoscopy Center, China–Japan Union Hospital of Jilin University, No. 126 Xiantai 
Street, Changchun 130033, P.R. China. E-mail: malianjun045@126.com

Erratum

The following was originally published in Volume 26, No. 2, pages 209–217, 2018 (doi: https://doi.org/10.3727/096504
017X14944585873622). In the original article there were inadvertent mistakes for images of Western blot in Figures 2, 
3, 4, 5, and 6. The figures have been reorganized using images from repeated experiments to rectify the errors. Corrected 
versions of the figures are shown here and the figures have been replaced with the corrected versions in the original pub-
lished article in the online site (https://www.ingentaconnect.com/contentone/cog/or/2018/00000026/00000002/art00005). 
The corrections do not change any conclusion of the article. The authors apologize for any inconvenience caused.
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Colon cancer is one of the most lethal varieties of cancer. Chemotherapy remains as one of the principal 
treatment approaches for colon cancer. The anticancer activity of procaine (PCA), which is a local anesthetic 
drug, has been explored in different studies. In our study, we aimed to explore the anticancer effect of PCA on 
colon cancer and its underlying mechanism. The results showed that PCA significantly inhibited cell viability, 
increased the percentage of apoptotic cells, and decreased the expression level of RhoA in HCT116 cells in a 
dose-dependent manner (p < 0.05 or p < 0.01). Moreover, PCA increased the proportion of HCT116 cells in the 
G

1
 phase as well as downregulated cyclin D1 and cyclin E expressions (p < 0.05). In addition, we found that 

PCA remarkably inhibited cell migration in HCT116 cells (p < 0.01). However, all these effects of PCA on cell 
proliferation, apoptosis, and migration were significantly reversed by PCA + pc-RhoA (p < 0.05 or p < 0.01). 
PCA also significantly decreased the levels of p-ERK, p-p38MAPK, and p-FAK, but PCA + pc-RhoA rescued 
these effects. Furthermore, the ERK inhibitor (PD098059), p38MAPK inhibitor (SB203580), and FAK inhibi-
tor (Y15) reversed these results. These data indicate that PCA inhibited cell proliferation and migration but 
promoted apoptosis as well as inactivated the ERK/MAPK/FAK pathways by regulation of RhoA in HCT116 
cells.
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Figure 3. RhoA overexpression upregulated RhoA expression in HCT116 cells. (A) The level of RhoA mRNA was significantly 
upregulated by pc-RhoA. (B) The level of RhoA protein was significantly upregulated by pc-RhoA. *p < 0.05.

Figure 2. PCA inhibited the expression of RhoA in HCT116 cells. (A) PCA inhibited the mRNA expression level of RhoA at the 
concentrations of 1, 1.5, and 2 μM. (B) PCA inhibited the protein expression level of RhoA at the concentrations of 1, 1.5, and 2 μM. 
*p < 0.05, **p < 0.01.
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Figure 4. PCA inhibited cell viability and promoted apoptosis by regulating RhoA. (A) PCA + pc-RhoA remarkably promoted cell 
viability compared to PCA + pcDNA3.1. (B) PCA + pc-RhoA remarkably inhibited cell apoptosis compared to PCA + pcDNA3.1. 
(C) PCA + pc-RhoA downregulated p53, p21, and Bax mRNA expressions and upregulated Bcl-2 mRNA expression compared to 
PCA + pcDNA3.1. (D) PCA + pc-RhoA downregulated p53, p21, and Bax protein expressions and upregulated Bcl-2 protein expres-
sion compared to PCA + pcDNA3.1. *p < 0.05, **p < 0.01 for PCA compared with the control; #p < 0.05 for PCA + pc-RhoA com-
pared with PCA + pcDNA3.1.
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Figure 5. PCA arrested the cell cycle at the G
1
 stage and suppressed cell migration by regulating RhoA. (A) PCA increased the pro-

portion of HCT116 cells in the G
1
 phase when compared with the control. (B) PCA downregulated the expressions of cyclin D1 and 

cyclin E mRNAs. (C) PCA reduced the expressions of cyclin D1 and cyclin E proteins. (D) PCA remarkably inhibited cell migration 
in HCT116 cells compared to the control. *p < 0.05, **p < 0.01 for PCA compared to control; #p < 0.05 for PCA + pc-RhoA compared 
with PCA + pcDNA3.1; ##p < 0.01 for PCA + pc-RhoA compared with PCA + pcDNA3.1.
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Figure 6. PCA inactivated the ERK/MAPK/FAK signaling pathways by regulating RhoA. (A) PCA had no effect on the AKT path-
way. (B) PCA had no effect on the expression of AKT pathway-associated proteins. (C–H) mRNA and protein levels of the ERK 
p38MAPK and FAK pathway-associated factors were increased by PCA + pc-RhoA, but the activation effect was reversed by inhibi-
tors of ERK1/2 (PD098059), p38MAPK (SB203580), and FAK (Y15). *p < 0.05, **p < 0.01 when compared with the control group, 
#p < 0.05 when compared with the PCA group.




