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Pancreatic orthotopic model: PAN02 Mouse pancreatic ductal carcinoma were implanted directly in the pancreas to develop an 

orthotopic option for pre-clinical testing.

Tumor Cell Culture:

PAN02 murine pancreatic adenocarcinoma cells were grown to mid-log phase in RPMI 1640 containing 10% fetal bovine serum, 

2 mM glutamine, 100 units/mL sodium penicillin G, 25 µg/mL gentamicin, and 100 µg/mL streptomycin sulfate.  The tumor cells 

were cultured in tissue culture flasks in a humidified incubator at 37 ºC, in an atmosphere of 5% CO2 and 95% air.  

Procedures: The PAN02 cells used for implantation were harvested during log phase growth and resuspended in phosphate 

buffered saline (PBS). On the day of implantation (Day 1), CR female C57BL/6 mice were shaved as needed (abdominal region) 

and received analgesic (Buprinex) prior to surgery. Animals were anesthetized using isoflurane/O2 inhalant anesthesia. The 

pancreas was surgically exposed and isolated from the spleen. A 0.1 mL cell suspension of either 3 x 105 (Group 1) or 3 x 106

cells (Group 2) was injected orthotopically in the pancreas (n=10 per inoculum). The pancreas and spleen were then returned to 

the cavity and the surgical site sutured closed. Animals were monitored for moribundity and upon euthanasia, the pancreas and

abdominal cavity were observed for masses. The second study tested two standard of care therapies using the 3 x 106 cells 

inoculum.  Dosing was initiated seven days after injection (noted as Day 8) to allow time for the tumors to establish. 

1 Abstract

The mouse pancreatic ductal adenocarcinoma PAN02 was produced in C57BL/6 mice exposed to 3-methyl-cholanthrene and 

initially reported and characterized by Corbett et al (1). PAN02, also designated Panc 02, is generally resistant to standard

cancer therapeutics, thus providing an appropriately rigorous model for the development of clinically effective agents to treat 

aggressive and intractable pancreatic ductal adenocarcinoma. Subcutaneous implants of syngeneic PAN02 provide the dual 

advantages of being able to closely monitor changes in tumor growth without compromising the complex pro- and anti-tumor 

immune responses of the host that collectively determine the outcome of tumor progression (reviewed in 2).  Unfortunately, 

subcutaneous PAN02 tends to grow slowly and tumor ulcerations are common which may result in tumor regression or loss of 

animals from study.  Here we report the growth properties and response to therapy of orthotopically implanted PAN02 designed 

to provide a more clinically relevant model for evaluation of novel therapies.  To establish the orthotopic model, we implanted 

cells by direct injection into the pancreas through an incision in the abdominal wall at two implant densities, 3x105 and 3x106

PAN02 cells in 30 µl injection volume.  Both cell inoculums demonstrated progressive growth with median survival of thirty-

seven and thirty days post implant respectively.  We chose to implant 3x106 PAN02 cells to evaluate efficacy of selected 

cytotoxic agents gemcitabine and oxaliplatin.  Dosing was initiated 7 days after implant.  Gemcitabine was dosed at 120 mg/kg, 

by intraperitoneal injection (IP) every third day for four doses.  Oxaliplatin was dosed at 10 mg/kg IP once a week for 3 weeks.

Gemcitabine and oxaliplatin increased life span by 9.0 days and 20.5 days respectively over vehicle control.   The morphology

of the tumors revealed by histological staining is also presented.
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Mater ia ls  and Methods

GRAPHS AND THEN HISTOLOGY PICS

• Difficulties with the subcutaneous implant of PAN02 including ulceration and slow growth could be alleviated with a more

clinically relevant orthotopic model.

• Treatment with Oxaliplatin was statistically significant (P < 0.01) as compared to control group and increased life span by

18%.

• Gemcitabine and Oxaliplatin therapy increased infiltration of lymphocytes suggesting that combination therapy with immune

modulating agents may have increased activity

Summary

Response to  Therapy
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Group 1 - Vehicle
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Group 4 - No Treatment

Dosing route: IP 

All dosing started on Day 8

(implant = Day 1)

Vehicle (saline) q3d x 4 

Gemcitabine at 120 mg/kg q3d x 4 

Oxaliplatin at 10 mg/kg qwk x 3 

Implant Procedure 

As Visualized with 

India Ink

Group 1: Panel I. The vehicle group shows tumors with extensive areas of undifferentiated cells (a) with significant presence of 

mitotic figures (b) associated with positive staining of the Ki67 proliferation marker. Areas of increased apoptosis (measured by 

caspase 3 staining) were also encountered.

Panel II: Tumor infiltrated Lymphocytes were evaluated by staining with CD45, CD8 and CD4. The vehicle group 

shows very poor infiltration of these immune cells.

Group 2: Panel I. The gemcitabine treated group shows areas of tumor cell infiltration within normal acinar (c), ducts (d), islets 

(e) and connective tissue (f). The relative level of proliferation is reduced in this group and caspase 3 expression is low.

Panel II: Gemcitabine treatment appears to increase the presence of CD45 immune cells within the treated tissue including

CD8- and CD4- T cell lymphocytes.

Group 3: Panel I. The oxaliplatin treated group also shows areas of tumor cell infiltration within normal acinar(c), ducts (d), islets 

(e) and connective tissue (f). The relative level of proliferation is reduced in this group while the apoptotic marker caspase 3

expression is elevated.

Panel II: Oxaliplatin treatment appears to increase the presence of CD45 immune cells within the treated tissue including CD8

and CD4 T cell lymphocytes
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