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Correction: Celecoxib and octreotide synergistically ameliorate portal 
hypertension via inhibition of angiogenesis in cirrhotic rats
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Correction:  Angiogenesis (2016) 19:501–511  
https:// doi. org/ 10. 1007/ s10456- 016- 9522-9

Figures 1a, 4c, 5h, and 7f were published incorrectly in the 
original publication, and the correct figures are provided in 
this correction. The image of the control group in Fig. 1a 
and immunohistochemistry of p-ERK in the TAA group 
were reused from Gao JH, et al., PLoS One 2013;8:e69309. 
In Fig. 1a, the macroscopic view and Masson staining of 
the control group have been replaced by an image in the 

same cohort. The image for p-ERK in the TAA group was 
changed in Fig. 4c by a respective image in the same cohort. 
In Figs. 5h and 7f, the blot of ERK and p-ERK was replaced 
by images from the same membrane, respectively. In the 
supporting information, the anesthetic has been corrected as 
sodium pentobarbital. At the end of respective treatments, 
hemodynamic measurements were performed under anesthe-
sia with sodium pentobarbital. The rats were deeply anesthe-
tized with sodium pentobarbital.

The original article can be found online at https:// doi. org/ 10. 1007/ 
s10456- 016- 9522-9.
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Fig. 1  Attenuation of liver cirrhosis and portal hypertension by the 
combination treatment. Typical cirrhotic appearance with extensive 
nodular formation (a) and fibrotic septa (b) was presented in livers of 
the TAA group. These hepatic nodules and fibrotic septa (Masson’s 
trichrome staining, × 100 magnifications) were almost not observed 
in the TAA + combination group. The fibrotic areas (c) and hepatic 

α-SMA (d) and collagen III (e) mRNA quantified by quantitative 
real-time PCR (qRT-PCR) also decreased in the TAA + combination 
group. Mean arterial pressure (f) and heart rate (g) were comparable 
in three groups. Portal pressure in the TAA group was the highest 
among three groups (h). *p < 0.05 versus control group; #p < 0.05 ver-
sus TAA group
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Fig. 4  Suppression of the integrated signal pathways with the com-
bination treatment in the liver. Most positive staining of VEGF 
(a), HIF-1α (b), p-ERK (c) and c-Fos (d) visualized by IHC were 
observed in the TAA group. Consistently, VEGF (e), HIF-1α (f) and 

c-Fos (g) mRNA and protein (h) and p-ERK protein (h) in the TAA 
group were the highest among three groups. *p < 0.05 versus control 
group; #p < 0.05 versus TAA group

Fig. 5  Celecoxib inhibited angiogenesis via inactivation of COX-2/
PGE2/EP-2–p-ERK–VEGF signal pathway. Compared with DMSO-
treated HUVEC cells, migration rate (a, c) and tube formation (b, 
d) were suppressed by cele, AH and PGE2 + AH, but exacerbated 
by PGE2 (a, c). VEGF protein (e, h) and mRNA (f) and p-ERK (g, 
h) expression measured by immunofluorescence, and qRT-PCR 

and Western blot were restored by treatment with cele, AH and 
PGE2 + AH, but enhanced by treatment with PGE2 compared with 
DMSO-treated cells. AH, PGE2 receptor EP-2 inhibitor AH6809; 
Cele, COX-2 inhibitor celecoxib. #p < 0.05 versus DMSO; ‡p < 0.05 
versus Cele
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Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 

need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Fig. 7  Celecoxib and octreotide synergistically inhibited angiogenesis 
via p-ERK–HIF-1α–VEGF. Cele + Oct or AZD could significantly 
reduce the migration rate (a, c) and tube formation (b, d) compared 
with DMSO-treated HUVEC cells. The VEGF mRNA (e) and pro-
tein (f, g) p-ERK (f, h), HIF-1α protein (h) determined by immuno-

fluorescence, and qRT-PCR and Western blot were also abolished 
by Cele, Oct, Cele + Oct or AZD. ChIP assay was to determine 
HIF-1α binding to VEGF promoter region (i). AZD, MEK inhibitor 
AZD6244. #p < 0.05 versus DMSO. *p < 0.05 versus Cele + Oct
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