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Development of albumin-binding nitric oxide donors for treatment of pancreatic
cancer
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Pancreatic cancer is one of the carcinomas with extremely low response rates
to chemotherapy. Nitric oxide (NO) is known to have anti-tumor effects in addition to its
vasodilating effects. In this study, we synthesized nitrated phenylbutyrate (NPB) to develop an
albumin-binding NO-releasing anticancer drug with blood retention and tumor accumulation. NPB
induced cell death in human pancreatic cancer cells and exhibited antitumor effects for more than 40
days in tumor-transplanted mice. Furthermore, the cell death-inducing effect of NPB was suggested
to be due to inhibition of autophagy. Based on these results, NPB is expected to be an effective
therapeutic agent for pancreatic cancer.
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BxPC3 PANC-1  American Type Culture Collection ATCC
GFP-LC3-RFP-LC3A G HeLa  RIKEN CELL BANK
NPB
CHsCN AgNO; 70

Nitrated phenylbutyrate; NPB
NPB  NMR 1H-NMR (500 MHz, CDCI3): & = 7.10
(d, J = 8.6 Hz, 2H), 6.66 (d, J = 8.6 Hz, 2H), 4.60 (t, J = 6.0 Hz, 4H), 3.71 (t, J
= 5.7 Hz, 4H), 2.59 (t, J = 7.4 Hz, 2H), 2.37 (t, J = 7.4 Hz, 2H), 1.90-1.96 (m, 2H).
13C-NMR (126 MHz, CDCI3): & = 179.8, 144.1, 131.2, 129.8, 112.9, 69.9, 48.9, 33.8,
33.2, 26.3. MS (ESI): m/z calcd for C14H20N308 [M+H]*® 358.1250, found 358.1241.

OH
OZNO\\\¢///\\\ ’//[::::::]///A\\\V///\\\ll//
N

ONO,

Nitrated phenylbutyrate; NPB

AsPC1 BxPC3 PANC1 10% v/v Fetal Bovine
serum FBS 100 units/mL, 100 ug/mL
RPM11640 DMEM 37 5% CO,
NPB 500 uM MUSE Annexin V and Dead Cell kit Luminex, USA
MUSE cell analyzer Luminex, USA

NOx
NPB 50 uM 0, 2, 24, 48, 72 96 NOxX Griess



GFP-LC3-RFP-LC3A G Hela 96-well black bottom plate Thermo
NPB 500 upM CQ 40 pM 6 24
TECAN, Infinite200 pro, Switzerland
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