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1. Introduction 
 Human pancreatic cancer is a highest malignant carcinoma in Japan. The 
five-year survival rate is only 5%. The poor prognosis is due to chemotherapeutic 
resistance and metastatic spread. For the clinical treatment against pancreatic 
cancer, there are several therapies including surgery, chemotherapy, 
immunnotherapy and radiation therapy. Among these therapies, gemcitabine, 
over 10 years, has been recognized by many oncologists as a first line therapy for 
the treatment of pancreatic cancer. 
 

2. Purpose 
 Thalidomide and SAHA are anti-cancer drugs that are recently adapted for the 
patients of multiple myeloma as well as pancreatic cancer. In this study, we 
examined the antitumor effect of these reagents in combination with gemcitabine 
against pancreatic cancer cell lines. Because, the combination efficiency of 
thalidomide and SAHA have not been demonstrated in pancreatic cancer. In order 
to address them, we are focusing on the angiogenesis as a therapeutic target 
strategy for pancreatic cancer.  
 

3. Method and Result 
We used a human pancreatic cancer cell line: SUIT-2, TCC-PANC2 and PK-1 
(available from JCRB and Tohoku Univ.). 
 

 3-1. VEGF production experiment from a variety of cancer cells 
 The production of VEGF in the cell culture supernatant was quantified using a 
species-specific VEGF immunoassay ELISA kit (R & D systems, Minneapolis, 
USA), according to the manufacturer's instructions. A large amount of VEGF was 
detected in the supernants of human pancreatic cancer cell lines, SUIT-2 and 
PK-1. From these results, the correlation between the production of malignancy 
of pancreatic cancer and angiogenesis factor VEGF has been suggested. 
 

  3-2. Inhibitory effect of thalidomide and pomalidomide on VEGF production 
 Since the expression of VEGF was observed in pancreatic cancer cells, we 
investigated inhibitory effect of thalidomide on the production of VEGF from 
SUIT-2. We found that thalidomide as well as pomalidomide (thalidomide 
derivative) significantly inhibited the production of VEGF from SUIT-2.  
 

  3-3. Combination of thalidomide and gemcitabine on the growth of cancer 



  We were seeded human pancreatic cancer cell line in 96well plate. After 
addition of various concentration of thalidomide or gemcitabine alone, we 
cultured cancer cells for 3 days, and then added WST-8 (Cell Counting Kit-8; 
WAKO, Tokyo). Over time, we measured the absorbance at a measurement 
wavelength of 450 nm with a microplate reader. In addition, we performed 
growth inhibition experiment to see the effect of the combination with 
gemcitabine. As a result, strong inhibitory effect was observed by the 
combination of thalidomide and gemcitabine.  

 
  3-4. Growth inhibitory effect of SAHA and gemcitabine 

 Next, the other combination regimen of SAHA and gemcitabine on cancer cell 
growth was examined. We found that synergistic effect of SAHA and 
gemcitabine on cancer cell growth compared to the treatment with SAHA or 
gemcitabine alone. 

 
  3-5. Inhibitory effect of SAHA and gemcitabine on VEGF production 

 We then examined whether SAHA and gemcitabine could suppress the 
production of angiogenic factor VEGF. As expected, gemcitabine alone did not 
suppress the production of VEGF. Surprisingly, VEGF production was strongly 
suppressed by the treatment with SAHA. These results indicate that epigenetic 
modulation by SAHA would not only inhibit the cancer cell growth but also 
suppress the angiogenesis mediated by the inhibition of VEGF production.  
 

  3-6. Analysis of VEGF receptors expressed on pancreatic cancer cells 
Cell surface molecules associated with angiogenesis such as VEGF receptors 

expressed on pancreatic cancer cell line SUIT-2 were analyzed by flow cytometry. 
Pancreatic cancer cells were cultured with thalidomide, SAHA or gemcitabine of 
various concentrations for about 3 days. Cells were harvested and added antibody 
against Flt-1 (VEGF-R1) or KDR (VEGF-R2). After incubation at 4°C for 1h, 
cells were analyzed by flow cytometry (FACSCalibur). No expression of VEGF 
receptors was observed in spite of the treatment with SAHA, thalidomide and 
gemcitabine. These data indicate that anti-angiogenic agent thalidomide and 
epigenetic modulator SAHA do not affect on the expression of angiogenic 
receptors.  
 

4. Discussion 
 Overall, thalidomide and SAHA enable to suppress the VEGF production, 
suggesting a novel therapeutic strategy for the treatment with gemcitabine in 
patients with pancreatic cancer. 


