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Original Article 

MicroRNA profiles following telmisartan 
treatment in pancreatic ductal 
adenocarcinoma cells 

ABSTRACT 
Background: Pancreatic ductal adenocarcinoma (POAG) is the most devastating of all cancers with an extremely poor prognosis. 
It has few effective and reliable therapeutic strategies. Telmisartan, a widely used antihypertensive drug, is an angiotensin II type 1 
(AT1) receptor blocker (ARB). Telmisartan inhibits cancer cell proliferation, but the underlying mechanisms in PDAC, remain unknown. 

Material and Methods: In the present study, we evaluated the effects of telmisartan on human PDAC cell proliferation in vitro. We 
assessed the effects of telmisartan on human PDAC cells using the cell lines PK-1 and PANC-1 . 

Results: Telmisartan inhibited the proliferation of these cells via blockade of the GO to G1 cell cycle transition. This was accompanied 
by a strong decrease in cyclin D 1. Telmisartan was also shown by receptor tyrosine kinase and angiogenesis arrays to reduce the 
phosphorylation of epidermal growth factor receptor (EGFR), and miRNA expression was markedly altered by telmisartan in PK-1 cells. 

Conclusion: In conclusion, telmisartan inhibits human PDAC cell proliferation by inducing cell cycle arrest. Furthermore, telmisartan 
significantly altered miRNA expression in vitro. Taken together, our study demonstrated the therapeutic potential of telmisartan and 
provides molecular mechanistic insights into its anti-tumor effect on PDAC cells. 
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INTRODUCTION 

Pancreatic ductal adenocarcinoma (PDAC) is the 
eighth leading cause of cancer death in men and 
the seventh leading cause in women, worldwide.111 
Pancreatic cancer has a rapid disease progression, 
which is accompanied by the absence of specific 
symptoms and largely precludes early diagnosis 
and curative treatment.i'-3I Therefore, the vast 
majority of patients are not diagnosed until after 
their cancer has metastasized. Surgery is the only 
curative treatment, but most patients present at an 
advanced stage because oflate diagnosis, and only 
a minority (10%-20%) are amenable to surgical 
intervention.141 

Angiotensin II type 1 (ATl) receptor blockers (ARBs) 
are widely used as an antihypertensive drug. 
Several types of cancer cells have recently been 
reported to express ATl receptors (ATlRs), such 
as hepatocellular carcinoma,1s-71 and several ARBs 
were shown to inhibit the angiogenesis of cancer 
cells expressing ATlRs. Angiotensin II is associated 
with cancer progression, and ARBs inhibit tumor 

growth by antagonizing ATlRs.1•·101 ARBs inhibit 
the growth ofbreast,111I endometrial,1121 and gastric 
adenocarcinoma cellsl131 in vitro and in vivo, but 
some studies revealed increased risk of cancer with 
ARBs.1141 Conversely, ARB treatment of hypertensive 
patients was associated with lower can cer 
incidence and mortality rate.115

•
161 

Telmisartan is a widely prescribed ARB for 
the treatment of hypertension , heart failure, 
and chronic kidney diseases. It was shown to 
inhibit proliferation by inducing apoptosis in 
urological,117

·
1•1 gynecologic,1121 and colorectal 

malignancies.11•1 In addition, telmisartan induced 
cell cycle arrest in hematologic and nonhematologic 
malignancies.1'0-

211 A recent study revealed an 
association between telmisartan and inhibition 
of esophageal adenocarcinoma cell proliferation 
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