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Introduction and approach  

 
AR42J cells derive initially from a transplantable 

tumour of a rat exocrine pancreas (20). This line 

is tumorigenic in nude mice, and is the only cell 

line currently available that, in culture, maintains 

many characteristics of normal pancreatic acinar 

cells, such as calcium (Ca2+) signalling, the 

synthesis and secretion of digestive enzymes, 

protein expression, growth and proliferation (7, 

33). In fact, AR42J cell receptor expression and 

signal transduction mechanisms parallel those of 

pancreatic acinar cells. Thus, this cell line has 

been widely used as an “in vitro” model to study 

the exocrine pancreas (for references, please 

check table 1). We have recently used this cell 

line to study the effects of melatonin on Ca2+ 

signalling, mitochondrial physiology and cell 

viability (9, 12). In these studies we have applied 

the protocol described here. 

 

Table 1. Examples and references for acinar cells´ parameters and functions that can be studied 
employing pancreatic AR42J cells. 

Parameter/Cell 

function 

References 

Calcium signalling 2, 9, 24, 47 

Enzyme secretion 1, 4, 11, 17, 21, 28, 29, 30 

Cell proliferation 4, 8, 16, 34, 35, 38, 43, 46 

Protein expression 10, 18, 19, 31, 41, 42 

Inflammation 5, 22, 27, 32, 40 

Apoptosis 3, 5, 12, 23, 25, 36, 37, 39, 44, 

45 
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But, as mentioned above, many other acinar cells´ 

parameters and functions can be also studied 

employing this cellular type. For additional 

information see Table 1. 

AR42J cells (Figure 1) can be easily cultured in a 

RPMI 1640 medium supplemented with 2 mM 

glutamine, 10 % fetal bovine serum and 

antibiotics (0.1 mg/mL streptomycin, 100 IU 

penicillin) at 37 °C under a humidified condition of 

95 % air and 5 % CO2. Cells are routinely plated 

at a density of ~105 cells/mL in 75 cm2 flasks, and 

cultured for 7-10 days at 37 ºC in a humidified 

incubator (5% CO2). Twenty-four hours after 

isolation cells should be washed twice with 

standard phosphate-buffered saline (PBS: 137 

mM NaCl, 2.7 mM KCl, 10 mM Na2HPO4, 2 mM 

KH2PO4; pH adjusted to 7.4) to remove dead 

cells; discard the washing PBS and add fresh 

culture medium to the flask. The experiments 

should be carried out after 7–9 days after plating 

of the cells. 

 

Figure 1. AR42J cells in culture. The photograph was taken using an inverted microscope. 

 

Dexamethasone treatment has been found to 

convert these cells into exocrine cells (26). For 

this purpose cells must be incubated for 48-72 

hours in culture medium supplemented with 100 

nM dexamethasone (DEXA); then the cells are 

ready to be used for the experiments. We do not 

add DEXA to those cells that will be used for the 

propagation of the cultures, i.e., when cells are 

reseeded and grown to obtain new cultures, or 

those that will be used to keep a stock of cells 

(frozen stock). 

1. Materials 
 

1.1. Laboratory equipment 

1. Water bath (for incubation of solutions at 37 °). 

2. Laminar flow chamber. 

3. Humidified incubator (95 % air, 5 % CO2). 
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4. CO2 bottle. 

5. Inverted microscope. 

6. Automatic pipetters (for example a Pipetboy 

acu, from Integra ). 

7. Centrifuge (cell suspensions will be 

centrifuged at 900 r.p.m., 90-100 xg; 

conditions usually achieved in a centrifuge 

with a 15 cm radius of rotation). 

8. Freezer (at -80 °C). 

1.2. Cells 

1. AR42J cell line (ECACC Nº 93100618); we 

purchased ours from The European Collection 

of Cell Cultures (ECACC). They can also be 

purchased from the ATTC (Nº CRL-1492). 

1.3. Culture medium constituents 

1. RPMI 1640 medium, can be obtained from 

BioWhittaker . 

2. Fetal bovine serum (FBS), can be purchased 

from HyClone (Thermo Scientific ). 

3. Glutamine, can be obtained from 

BioWhittaker . 

4. Penicillin/streptomycin, can be obtained from 

BioWhittaker . 

5. Dexamethasone (gamma-irradiated cell 

culture), can be obtained from Sigma 

Chemicals Co . 

6. Trypsin-ethylenediaminetetraacetic acid 

(trypsin-EDTA), can be purchased from 

GIBCO  (Invitrogen ). 

7. DMSO (Hybri-Max sterile filtered), can be 

obtained from Sigma Chemicals Co . 

1.4. Other reagents (analytical grade) 

1. NaCl 

2. KCl 

3. Na2HPO4 

4. KH2PO4 

5. NaOH (1-10 M) 

6. HCl (1 M) 

7. Bidistilled water, sterile (autoclaved). 

8. Ethanol (EtOH), both absolute (100%) and 

70%. 

9. 2-isopropanol. 

1.5. Plastic and other materials 

1. Syringe Filter 26 mm, 0.2 µm, sterile, can be 

obtained from Corning . 

2. Cryotubes (1-2 mL), can be purchased from 

NUNC  (Thermo Scientific ). 

3. Pipettes: 1-10 µL, 2-20 µL, 10-100 µL, 100-

1000 µL. 

4. Disposable sterile pipets (independent 

packaged-unitary bag): 5 mL, 10 mL, 50 mL. 

5. Pipette Tips, sterile (autoclaved). 

6. Sterile centrifuge tubes: 15 mL and 50 mL. 

7. Culture flasks: 25 cm2 and 75 cm2, vent cap. 

8. Multi-well plates and/or Petri dishes. 

9. 22-24 mm coverslips (absolute ethanol plus 

flame sterilised). 

10. 5 mL and 50 mL syringes (sterile, independent 

packaged). 

11. Eppendorf vials (0.2-0.5 mL). 

12. Squirt bottle with 70 % EtOH. 

13. Kimwipes. 

14. Screw-capped cup (urine container cup). 

15. Cello-tape. 

16. Permanent marker. 

17. Disposable latex gloves. 

2. Method  

 

2.1 Safety  

1. Wear disposable latex gloves at all times. 
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2. Dispose all used materials and media 

appropriately. 

2.2 Composition of the culture medium: 

1. RPMI 1640 (one bottle of 500 mL) 

2. L-Glutamine (2 mM final concentration) 

3. FBS (10 % final concentration) 

4. Penicillin (100 Units/mL) plus streptomycin 

(0.1 mg/mL) (final concentration) 

2.3. Preparing the culture medium  
Wear disposable latex gloves at all times. 

1. Mix, in a separate sterile container (two 50 mL 

centrifuge tubes can be used), L-Glutamine, 

FBS, and antibiotic mixture at the desired 

concentrations (to yield the final concentration 

required when added to the RPMI). 

2. Steri-filter the mixture through a Syringe Filter 

(26 mm, 0.2 µm) using a 50 mL syringe. 

3. Add the mixture to the RPMI in the bottle and 

mix gently. Close the bottle and keep at 4-8 

°C.  

4. Another possibility to prepare the medium is to 

mix all constituents, by adding all of them 

directly in the RPMI bottle to yield the final 

concentration required, and then steri-filter the 

complete solution (this means more work to 

be done, i.e., more volume to be filtered). 

5. Prior to use, warm media in 37 °C waterbath. 

2.4. Preparing the standard phosphate-
buffered saline (PBS) composition 
1. Prepare, using bidistilled water, a buffer 

containing: 137 mM NaCl, 2.7 mM KCl, 10 

mM Na2HPO4, 2 mM KH2PO4 (pH adjusted to 

7.4). 

2. Sterilise (autoclave or sterifilter). 

3. Keep at 4-8 °C. 

2.5. Preparing the cells 
1. The cells are normally delivered or stored 

frozen (-80 °C). 

2. Keep the vial 1 minute at room temperature 

(22-25 °C). 

3. Bring the vial in a water bath at 37 ºC for 2 

minutes. Note: the cells should not be long 

time at this point in the freezing solution. 

4. Disinfect the vial with EtOH 70% (a spray can 

be used; for example, that one used to clean 

the bottom in the laminar flow chamber). 

5. Bring the vial into the laminar flow chamber. 

From now on we will work under sterile 

conditions. 

6. Open the vial and add 500 µL (0.5 ml) of 

culture medium. Gently mix by pipetting the 

cell suspension. 

7. Transfer the cell suspension to a 15 mL 

centrifuge tube and add 11 mL of culture 

medium. 

8. Centrifuge for 5 minutes at 900 r.p.m. (90-100 

x g) and discard (aspirate) the supernatant 

9. Add 6 mL of culture medium and resuspend 

(pipet) the pellet. 

10. Transfer the cell suspension to a 25 cm2 

culture flask. Mark the flask, in order to 

identify the cell type growing, the passage of 

culture and the date of culture preparation. 

11. Incubate at 37 ºC, 5% CO2. 

12. Observe the culture after 24 hours of 

incubation, and check the general 

appearance. 

13. 48 hours after seeding, replace 5 ml of culture 

medium. 

14. Replace completely the culture medium 4 

days after seeding with 5mL of fresh medium.  

If there are cells growing in suspension 

transfer the supernatant to a 15 mL centrifuge 

tube, and centrifuge for 5 minutes at 900 

r.p.m. (90-100 x g).  Add 1 mL of culture 

medium, resuspend the pellet, and add back 

to the flask with attached cells. 
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15. Incubate at 37 ºC, 5% CO2. 

16. Culture medium should be renewed every 48 

hours, depending on the rate of cell growth. 

Simply discard/aspirate the medium, and add 

fresh culture medium. 

17. After one week of incubation a general growth 

is expected. The cells will be growing forming 

colonies, close to each other. At the 

microscope it should be observed an image 

similar to that shown in figure 1, but with many 

more colonies. The bottom of the flask should 

be pretty full of growing cells, and this could 

be observed at a glance. 

2.6. Preparation of dexamethasone (DEXA) 

solution 

The final concentration needed in the cultures is 

100 nM. We have employed dexamethasone 

(gamma-irradiated cell culture) from Sigma  (D-

8893; 1 mg vial). Steps in preparation of a stock 

solution of DEXA and dilution in culture: 

1. Make a 1 mM stock solution in absolute EtOH 

plus culture medium 

1. mixture. 

2. Add 1 mL absolute EtOH to the vial (content 1 

mg dexamethasone) and dissolve well. 

3. Add 1.548 mL of culture medium, and mix. 

This yeilds a final volume of 2.548 mL 

(concentration 1 mM DEXA) 

4. Split into 50 µL aliquots (0.2-0.5 mL vials; 50 

vials). Mark the vials. Keep one aliquot (will be 

used later on), and freeze the others (at -20 

°C) until use.  

5. Prepare 10-4 M from 1 mM DEXA; 1:10 

dilution by adding 450 µL culture medium to 

DEXA 1 mM in the vial. We obtain 500 µL of 

10-4 M DEXA. 

6. Split into 10 µL aliquots (0.2-0.5 mL vials; 50 

vials). Mark the vials. Freeze (at -20 °C) until 

use. 

7. When needed, prepare fresh culture medium 

and add DEXA stock solution 10-4 M (1 vial 

per 10 mL of culture medium). 1:1000 dilution. 

The final concentration achieved is 100 nM. 

8. Discard/aspirate the culture medium and add 

this DEXA medium.  Incubate cells for 48-72 

hours, and the cells will be ready for use in the 

experiments. 

2.7. Propagation (subcultures) and 

maintenance of AR42J cells 

At the present moment we have one flask with 

AR42J cells growing. We can prepare more flasks 

or dishes, in order to have more cells to perform 

our experiments, and also to have a pool of cells. 

Thus, cells can be detached, reseeded and/or 

frozen. 

2.8. Subcultures 
Cell passaging or splitting is a technique that 

enables an individual to keep cells alive and 

growing under cultured conditions for extended 

periods of time.  Cells should be passed when 

they are 90 %-100 % confluent. Cells are normally 

purchased at passages 4-6. The number of 

passages increases once each time the cells are 

detached and reseeded. 

One should bear in mind that over-subculturing 

changes cell lines’ properties over time. Cell lines 

at high passage numbers experience alterations 

in cell morphology, response to stimuli, growth 

rates, protein expression, transfection and 

signalling, compared to lower passage cells. The 

degree of subculturing a cell line has undergone 

is often expressed as “passage number,” which 

can generally be thought of as the number of 

times cells have been subcultured into a new 

vessel, usually within one lab. 

For this process, simply follow the next steps (in 

sterile conditions, i.e., in laminar flow chamber): 

1. Warm PBS and trypsin-EDTA in 37 °C 

waterbath. 

2. Transfer the culture medium to a 15 mL 

centrifuge tube. 
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3. Wash the cells with PBS (6 mL). 

4. Replace the PBS by 5 mL of HBSS medium 

containing trypsin-EDTA (1X). 

5. Incubate the cells for 2-3 minutes in this 

medium (in the incubator). 

6. Afterwards gently hit the flask laterally with 

one hand, once or twice. Most of the cells 

should be now in suspension. 

7. Gently pipet the medium (with pipettor, and a 

5 or 10 ml sterile pipette) to obtain the cells 

still attached; this manoeuvre can help to 

detach the cells. 

8. Transfer the content of the flask to the 15 mL 

centrifuge tube containing the collected 

culture medium. 

9. This step helps to stop trypsinization step. 

Avoid long period of cells in the presence of 

trypsin solution. 

10. Centrifuge the cell suspension for 5 minutes 

(900 r.p.m.; 90–100 ×g). 

11. Discard/aspirate supernatant. 

12. Resuspend the pellet with 5 mL of fresh 

culture medium. 

13. Finally, the cells can be reseeded as needed 

(we normally use ~105 cells), for example in 

culture flasks, petri dishes, multiwell plates, or 

onto glass cover slips, which can be placed in 

independent dishes (35 mm diameter). Mark 

the recipient, in order to identify the cell type 

growing, the passage of culture and the date 

of culture preparation. 

14. Counting of cells is needed (use a cell 

counter, or do it in Neubauer chamber). 

15. Transfer the desired amount of cells (i.e., the 

calculated volume in µL of cell suspension) to 

the new support for the culture (flask, petri 

dish,…). 

16. Add fresh culture medium (the amount to be 

added depends on the available volume). 

17. Mark the recipient, in order to identify the cell 

type growing, the passage number and the 

date of culture preparation. 

18. Incubate (in a humidified incubator at 37 ºC 

and 5% CO2). 

2.9. Keeping a pool of AR42J cells. 

Freezing of cells 

A pool of cells can be frozen, and stored (at -80 

°C), in order to be used in the future. The 

preparation procedure must be done in sterile 

conditions (i.e., in laminar flow chamber). A 

freezing medium will be needed. Use 1 mL of this 

medium to freeze 1.5-2.0  106 cells as a 1 mL 

aliquot of cells. Thus the volume of freezing 

medium that will be used  must be calculated. 

Wear disposable latex gloves at all times. 

2.9.1. Composition and preparation of the 

freezing medium 

1. Dissolve DMSO (Hybri-Max sterile filtered) in 

FBS at a final concentration of 5% (v/v). 

2. Sterifilter the solution. 

3. Keep in laminar flow chamber until use. 

2.9.2. Procedure for freezing the cells 

1. We start from a cell suspension (once 

detached), with known number of cells per mL 

in culture medium. 

2. Calculate the amount of freezing medium (in 

mL) that will be needed, and prepare. 

3. Set ready the number of cryotubes needed 

(depending on the number of aliquots that will 

be frozen). 

4. The cryotubes must be identified, indicating 

the type of cell that contains, the passage 

number, the date of preparation, and the 

number of cells. Use a permanent marker, 

and protect with cello-tape. 

5. Put 5-10 mL of 2-isopropanol in a urine 

container cup. 
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6. Centrifuge the cell suspension (5 minutes, at 

900 r.p.m., 90-100  g). 

7. Discard/aspirate the supernatant (under the 

laminar flow chamber). 

8. Resuspend the pellet in the volume needed of 

freezing medium. 

9. Add 1 mL of cell suspension in each cryotube 

and seal the vial. 

10. Put the vial/vials in 2-isopropanol in the urine 

container cup and seal. 

11. Quickly put the cup in the freezer at -80 ºC. 

3. Experiments 

 
Cultured cells are ready to be used for the 

experiments, once 90 %-100 % confluence has 

been reached. Here we will describe how the cells 

can be loaded with different fluorescent dyes. 

3.1. Dye loading 

Let’s consider that we are growing the cells on a 

glass coverslip that will be used for fluorescence 

imaging or confocal microscopy. The protocol is 

as follows: 

1. Replace the culture medium by a 

physiological solution (Na-HEPES buffer) 

containing: 130 mM NaCl, 4.7 mM KCl, 1,3 

mM CaCl2, 1 mM MgCl2, 1.2 mM KH2PO4, 10 

mM glucose, 10 mM Hepes, 0.01 % trypsin 

inhibitor (soybean) and 0.2 % bovine serum 

albumin (pH = 7.4 adjusted with NaOH). 

2. Add the fluorescent indicator of choice to yield 

the final concentration required, and protect 

from light. 

2.1.  For intracellular free Ca2+ concentration 

determination, add the fluorescent 

ratiometric Ca2+ indicator fura-2/AM (4 µM 

final concentration). Incubate at room 

temperature (23-25 ºC) for 40 minutes. 

Gently stir every 5-8 minutes (15). Figure 

2 shows a typical trace of changes in 

[Ca2+]c of AR42J cells in culture. Cells 

were stimulated with 1 nM CCK-8, and 

fura-2-derived fluorescence was 

monitored employing single cell 

fluorescence microscopy. 

2.2.  Localization of mitochondria can be 

assayed by incubation of cells in the 

presence of MitoTrackerTM Green FM. 

This dye has been widely employed as a 

mitochondrial marker. Loading of cells 

with MitoTrackerTM Green FM (100 nM 

final concentration) can be performed at 

room temperature (23–25 ºC) for 30 

minutes. Gently shake every 5-8 minutes 

(13). 

2.3.  Determining changes in mitochondrial 

Ca2+ signals can be performed after 

loading of cells with rhod-2/AM (8 µM 

final concentration) at 4ºC for 15 min. 

After incubation with rhod-2/AM, replace 

the extracellular medium by fresh Na-

HEPES buffer (containing -in mM-: 140 

NaCl, 4.7 KCl, 1,3 CaCl2, 2 MgCl2, 10 

Hepes, 10 glucose; pH adjusted to 7.4), 

and further incubate the cells at room 

temperature (23–25°C) for 30 minutes. 

Gently shake every 5-8 minutes (14). 

2.4.  Changes in mitochondrial membrane 

potential (Ψm) can be recorded using the 

dye TMRM as described previously (13). 

Incubate the cells during 30 min in the 

presence of 50 nM TMRM at 37 °C. 

Gently shake every 5-8 minutes. At the 

concentration used in our conditions, 

TMRM accumulates within mitochondria 

driven by the membrane potential but 

autoquenching is negligible. A decrease 

in TMRM fluorescence reflects 

depolarization of Ψm, due to diffusion of 

the dye to the cytosol. 

3. After dye loading of cells, replace the medium 

by a Na-Hepes buffer containing (in mM): 140 
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NaCl, 4.7 KCl, 1,3 CaCl2, 2 MgCl2, 10 Hepes, 

10 glucose (pH adjusted to 7.4). Use the cells 

next. 

 

Figure 2. Changes in [Ca
2+

]c of AR42J cells in response to CCK-8. The graphic shows a typical trace of 
changes in [Ca

2+
]c of AR42J cells in culture in response to 1 nM CCK-8. Experiments were carried out in the 

presence of extracellular Ca
2+

. Horizontal bar shows the time during which CCK-8 was applied to the cells. 

 

Other examples of use: if cells are to be used for 

western blot, incubation with stimuli/drugs can be 

performed in the flasks. Then the cells must be 

detached, and used appropriately. Cells can be 

also used to study enzyme secretion. Amylase 

release can be carried out using cells grown in 

multiwell dishes (usually 24 or 28 wells). Further 

studies that can be performed using AR42J cells 

are summarized in table 1. Thus, the substrate 

where cells are to be grown depends on the final 

use one will do of the cultures. 

 

Acknowledgements 

This work was supported by Junta de Extremadura-FEDER (PRI08A018 and GR10010). Patricia 

Santofimia-Castaño was granted a fellowship from Junta de Extremadura (Consejería de Economía, 

Comercio e Innovación) and European Social Fund. The authors would like to thank Mrs. Mercedes 

Gomez Blazquez for her excellent technical support.

5. References 

 
1. Ahnert-Hilger G, Wiedenmann B. The amphicrine pancreatic cell line, AR42J, secretes GABA and amylase 
by separate regulated pathways. FEBS Lett. 314:41-44. 1992. PMID: 1280602 

http://www.ncbi.nlm.nih.gov/pubmed/1280602


 

9 

2. Barnhart DC, Sarosi GA Jr, Romanchuk G, Mulholland MW. Calcium signaling induced by angiotensin II in 
the pancreatic acinar cell line AR42J. Pancreas 18: 189-196, 1999. PMID: 10090417 
3. Baumgartner HK, Gerasimenko JV, Thorne C, Ferdek P, Pozzan T, Tepikin AV, Petersen OH, Sutton R, 
Watson AJ, Gerasimenko OV. Calcium elevation in mitochondria is the main Ca2+ requirement for mitochondrial 
permeability transition pore (mPTP) opening. J Biol Chem. 284: 20796-20803, 2009. PMID: 19515844 
4. Bose C, Zhang H, Udupa KB, Chowdhury P. Activation of p-ERK1/2 by nicotine in pancreatic tumor cell line 
AR42J: effects on proliferation and secretion. Am J Physiol Gastrointest Liver Physiol. 289: G926-G934, 2005. 
PMID: 16051920 
5. Chen P, Huang L, Zhang Y, Qiao M, Yuan Y. SiRNA-mediated PIAS1 silencing promotes inflammatory 
response and leads to injury of cerulein-stimulated pancreatic acinar cells via regulation of the P38MAPK 
signaling pathway. Int J Mol Med. 26: 619-626, 2010. PMID: 20818504 
6. Chen P, Huang L, Zhang Y, Qiao M, Yao W, Yuan Y. The antagonist of the JAK-1/STAT-1 signaling pathway 
improves the severity of cerulein-stimulated pancreatic injury via inhibition of NF-κB activity. Int J Mol Med. 27: 
731-738, 2011. PMID: 21369693 
7. Christophe J. Pancreatic tumoral cell line AR42J: an amphicrine model. Am J Physiol. 266:G963–G971, 1994. 
PMID: 7517639 
8. Dabrowski A, Detjen KM, Logsdon CD, Williams JA. Stimulation of both CCK-A and CCK-B receptors 
activates MAP kinases in AR42J and receptor-transfected CHO cells. Digestion 58: 361-367, 1997. PMID: 
9324163 
9. Del Castillo-Vaquero A, Salido GM, Gonzalez A. Melatonin induces calcium release from CCK-8- and 
thapsigargin-sensitive cytosolic stores in pancreatic AR42J cells. J Pineal Res. 49:256-63, 2010. PMID: 20626590 
10. Dickinson CJ, Takeuchi T, Guo YJ, Stadler BT, Yamada T. Expression and processing of prohormones in 
nonendocrine cells. Am J Physiol. 264: G553-G560. 1993. PMID: 7681630 
11. Gaisano HY, Huang X, Sheu L, Ghai M, Newgard CB, Trinh KY, Trimble WS. Snare protein expression 
and adenoviral transfection of amphicrine AR42J. Biochem Biophys Res Commun. 260: 781-784. 1999. PMID: 
10403842 
12. Gonzalez A, del Castillo-Vaquero A, Miro-Moran A, Tapia JA, Salido GM Melatonin reduces pancreatic 
tumor cell viability by altering mitochondrial physiology. J Pineal Res. 50:250-260, 2011. PMID: 21118301 
13. González A, Granados MP, Salido GM, Pariente JA. Changes in mitochondrial activity evoked by 
cholecystokinin in isolated mouse pancreatic acinar cells. Cell Signal. 15:1039-1048, 2003. PMID: 14499347 
14. Gonzalez A, Schulz I, Schmid A. Agonist-evoked mitochondrial Ca

2+
 signals in mouse pancreatic acinar 

cells. J Biol Chem. 275:38680–38686, 2000. PMID: 10995756 
15. Gonzalez A, Schmid A, Salido GM, Camello PJ, Pariente JA. XOD-catalyzed ROS generation mobilizes 
calcium from intracellular stores in mouse pancreatic acinar cells. Cell Signal. 14:153-159, 2002. PMID: 11781140 
16. Guthrie J, Williams JA, Logsdon CD. Growth and differentiation of pancreatic acinar cells: independent 
effects of glucocorticoids on AR42J cells. Pancreas. 6: 506-513. 1991. PMID: 1719523 
17. Harris DM, Flannigan KL, Go VL, Wu SV. Regulation of cholecystokinin-mediated amylase secretion by 
leptin in rat pancreatic acinar tumor cell line AR42J. Pancreas. 19: 224-230, 1999. PMID: 10505752 
18. Hofsli E, Thommesen L, Nørsett K, Falkmer S, Syversen U, Sandvik A, Laegreid A. Expression of 
chromogranin A and somatostatin receptors in pancreatic AR42J cells. Mol Cell Endocrinol. 194: 165-173. 2002. 
PMID: 12242039 
19. Ihara H, Nakanishi S. Selective inhibition of expression of the substance P receptor mRNA in pancreatic 
acinar AR42J cells by glucocorticoids. J Biol Chem. 265: 22441-22445. 1990. PMID: 1702421 
20. Jessow NW, Hay RJ. Characteristics of two rat pancreatic exocrine cell lines derived from transplantable 
tumors. In vitro 16: 212 (abstract), 1980 
21. Jonas L, Mikkat U, Lehmann R, Schareck W, Walzel H, Schröder W, Lopp H, Püssa T, Toomik P. 
Inhibitory effects of human and porcine alpha-amylase on CCK-8-stimulated lipase secretion of isolated rat 
pancreatic acini. Pancreatology. 3: 342-348, 2003. PMID: 12890998 
22. Kandil E, Lin YY, Bluth MH, Zhang H, Levi G, Zenilman ME. Dexamethasone mediates protection against 
acute pancreatitis via upregulation of pancreatitis-associated proteins. World J Gastroenterol. 12: 6806-6811, 
2006. PMID: 17106929 
23. Kereszturi E, Sahin-Tóth M. Intracellular autoactivation of human cationic trypsinogen mutants causes 
reduced trypsinogen secretion and acinar cell death. J Biol Chem. 284: 33392-33399, 2009. PMID: 19801634 
24. Lai JK, Cheng CH, Ko WH, Leung PS. Ghrelin system in pancreatic AR42J cells: its ligand stimulation 
evokes calcium signalling through ghrelin receptors. Int J Biochem Cell Biol. 37: 887-900. 2005. PMID: 15694847 

http://www.ncbi.nlm.nih.gov/pubmed/10090417
http://www.ncbi.nlm.nih.gov/pubmed/19515844
http://www.ncbi.nlm.nih.gov/pubmed/16051920
http://www.ncbi.nlm.nih.gov/pubmed/20818504
http://www.ncbi.nlm.nih.gov/pubmed/21369693
http://www.ncbi.nlm.nih.gov/pubmed/7517639
http://www.ncbi.nlm.nih.gov/pubmed/9324163
http://www.ncbi.nlm.nih.gov/pubmed/9324163
http://www.ncbi.nlm.nih.gov/pubmed/20626590
http://www.ncbi.nlm.nih.gov/pubmed/7681630
http://www.ncbi.nlm.nih.gov/pubmed/10403842
http://www.ncbi.nlm.nih.gov/pubmed/10403842
http://www.ncbi.nlm.nih.gov/pubmed/21118301
http://www.ncbi.nlm.nih.gov/pubmed/14499347
http://www.ncbi.nlm.nih.gov/pubmed/10995756
http://www.ncbi.nlm.nih.gov/pubmed/11781140
http://www.ncbi.nlm.nih.gov/pubmed/1719523
http://www.ncbi.nlm.nih.gov/pubmed/10505752
http://www.ncbi.nlm.nih.gov/pubmed/12242039
http://www.ncbi.nlm.nih.gov/pubmed/1702421
http://www.ncbi.nlm.nih.gov/pubmed/12890998
http://www.ncbi.nlm.nih.gov/pubmed/17106929
http://www.ncbi.nlm.nih.gov/pubmed/19801634
http://www.ncbi.nlm.nih.gov/pubmed/15694847


 

10 

25. Landau Z, Forti E, Alcaly M, Birk RZ. Palmitate induced lipoapoptosis of exocrine pancreas AR42J cells. 
Apoptosis. 11: 717-724, 2006. PMID: 16532273 
26. Logsdon CD, Moessner J, Williams JA, Goldfine ID. Glucocorticoids increase amylase mRNA levels, 
secretory organelles, and secretion in pancreatic acinar AR42J cells. J Cell Biol. 100:1200-1208, 1985. PMID: 
2579957 
27. Long YM, Chen K, Liu XJ, Xie WR, Wang H. Cell-permeable Tat-NBD peptide attenuates rat pancreatitis 
and acinus cell inflammation response. World J Gastroenterol. 15: 561-569, 2009. PMID: 19195057 
28. Mashima H, Ohnishi H, Wakabayashi K, Mine T, Miyagawa J, Hanafusa T, Seno M, Yamada H, Kojima I. 
Betacellulin and activin A coordinately convert amylase-secreting pancreatic AR42J cells into insulin-secreting 
cells. J Clin Invest.97: 1647-1654, 1996. PMID: 8601630 
29. Mikkat U, Damm I, Kirchhoff F, Albrecht E, Nebe B, Jonas L. Effects of lectins on CCK-8-stimulated 
enzyme secretion and differentiation of the rat pancreatic cell line AR42J. Pancreas. 23: 368-374, 2001. PMID: 
11668205 
30. Raffaniello R, Fedorova D, Ip D, Rafiq S. Hsp90 Co-localizes with Rab-GDI-1 and regulates agonist-induced 
amylase release in AR42J cells. Cell Physiol Biochem. 24: 369-378, 2009. PMID: 19910677 
31. Rosewicz S, Logsdon CD. Glucocorticoids stimulate ornithine decarboxylase gene expression in pancreatic 
AR42J cells. Gastroenterology. 101: 1102-1108. 1991. PMID: 1889704 
32. Samuel I, Tephly L, Williard DE, Carter AB. Enteral exclusion increases MAP kinase activation and cytokine 
production in a model of gallstone pancreatitis. Pancreatology. 8: 6-14, 2008. PMID: 18235211 
33. Szmola R, Sahin-Tóth M. Pancreatitis-associated chymotrypsinogen C (CTRC) mutant elicits endoplasmic 
reticulum stress in pancreatic acinar cells. Gut 59: 365-372, 2010. PMID: 19951900 
34. Sata N, Klonowski-Stumpe H, Han B, Luthen R, Haussinger D, Niederau C. Cytotoxicity of peroxynitrite in 
rat pancreatic acinar AR4-2J cells. Pancreas 15:278–284, 1997. PMID: 9336792 
35. Scemama JL, Fourmy D, Zahidi A, Pradayrol L, Susini C, Ribet A. Characterisation of gastrin receptors on 
a rat pancreatic acinar cell line (AR42J). A possible model for studying gastrin mediated cell growth and 
proliferation. Gut 28:233–236, 1987. PMID: 3121456 
36. Sebai H, Ristorcelli E, Sbarra V, Hovsepian S, Fayet G, Aouani E, Lombardo D. Protective effect of 
resveratrol against LPS-induced extracellular lipoperoxidation in AR42J cells partly via a Myd88-dependent 
signaling pathway. Arch Biochem Biophys. 495: 56-61, 2010. PMID: 20035708 
37. Song JY, Lim JW, Kim H, Kim KH. Role of NF-kappaB and DNA repair protein Ku on apoptosis in pancreatic 
acinar cells. Ann N Y Acad Sci. 1010: 259-263, 2003. PMID: 15033730 
38. Song JY, Lim JW, Kim H, Morio T, Kim KH. Oxidative stress induces nuclear loss of DNA repair proteins 
Ku70 and Ku80 and apoptosis in pancreatic acinar AR42J cells. J Biol Chem. 278:36676–36687, 2003. PMID: 
12867423 
39. Stepan VM, Dickinson CJ, del Valle J, Matsushima M, Todisco A. Cell type-specific requirement of the 
MAPK pathway for the growth factor action of gastrin. Am J Physiol. 276: G1363-G1372, 1999. PMID: 10362639 
40. Vasseur S, Folch-Puy E, Hlouschek V, Garcia S, Fiedler F, Lerch MM, Dagorn JC, Closa D, Iovanna JL. 
p8 improves pancreatic response to acute pancreatitis by enhancing the expression of the anti-inflammatory 
protein pancreatitis-associated protein I. J Biol Chem. 279: 7199-7207, 2004. PMID: 14660681 
41. Vidal C, Rauly I, Zeggari M, Delesque N, Esteve JP, Saint-Laurent N, Vaysse N, Susini C. Up-regulation 
of somatostatin receptors by epidermal growth factor and gastrin in pancreatic cancer cells. Mol Pharmacol. 46: 
97-104. 1994.  PMID: 8058063 
42. von Blankenfeld G, Turner J, Ahnert-Hilger G, John M, Enkvist MO, Stephenson F, Kettenmann H, 
Wiedenmann B. Expression of functional GABAA receptors in neuroendocrine gastropancreatic cells. Pflugers 
Arch. 1995 Jul;430(3):381-8. 1995. PMID: 7491262 
43. Watson SA, Clifford TL, Steele RJ. Inhibitory effects of the gastrin receptor antagonist CR2093 on basal, 
gastrin-stimulated and growth factor-stimulated growth of the rat pancreatic cell line AR42J. Anticancer Drugs. 5: 
591-597. 1994. PMID: 7858292 
44. Wu H, Bhopale KK, Ansari GA, Kaphalia BS. Ethanol-induced cytotoxicity in rat pancreatic acinar AR42J 
cells: role of fatty acid ethyl esters. Alcohol Alcohol. 2008 Jan-Feb;43(1):1-8, 2008. PMID: 17942438 
45. Yu JH, Kim KH, Kim H. Role of NADPH oxidase and calcium in cerulein-induced apoptosis: involvement of 
apoptosis-inducing factor. Ann N Y Acad Sci. 1090: 292-297, 2006. PMID: 17384272 
46. Yu JH, Lim JW, Kim KH, Morio T, Kim H. NADPH oxidase and apoptosis in cerulein-stimulated pancreatic 
acinar AR42J cells. Free Radic Biol Med. 39: 590-602, 2005. PMID: 16085178 
47. Yule DI, Baker CW, Williams JA. Calcium signaling in rat pancreatic acinar cells: a role for Galphaq, 
Galpha11, and Galpha14. Am J Physiol. 276: G271-G279, 1999. PMID: 9887004 

http://www.ncbi.nlm.nih.gov/pubmed/16532273
http://www.ncbi.nlm.nih.gov/pubmed/2579957
http://www.ncbi.nlm.nih.gov/pubmed/2579957
http://www.ncbi.nlm.nih.gov/pubmed/19195057
http://www.ncbi.nlm.nih.gov/pubmed/8601630
http://www.ncbi.nlm.nih.gov/pubmed/11668205
http://www.ncbi.nlm.nih.gov/pubmed/11668205
http://www.ncbi.nlm.nih.gov/pubmed/19910677
http://www.ncbi.nlm.nih.gov/pubmed/1889704
http://www.ncbi.nlm.nih.gov/pubmed/18235211
http://www.ncbi.nlm.nih.gov/pubmed/19951900
http://www.ncbi.nlm.nih.gov/pubmed/9336792
http://www.ncbi.nlm.nih.gov/pubmed/3121456
http://www.ncbi.nlm.nih.gov/pubmed/20035708
http://www.ncbi.nlm.nih.gov/pubmed/15033730
http://www.ncbi.nlm.nih.gov/pubmed/12867423
http://www.ncbi.nlm.nih.gov/pubmed/12867423
http://www.ncbi.nlm.nih.gov/pubmed/10362639
http://www.ncbi.nlm.nih.gov/pubmed/14660681
http://www.ncbi.nlm.nih.gov/pubmed/8058063
http://www.ncbi.nlm.nih.gov/pubmed/7491262
http://www.ncbi.nlm.nih.gov/pubmed/7858292
http://www.ncbi.nlm.nih.gov/pubmed/17942438
http://www.ncbi.nlm.nih.gov/pubmed/17384272
http://www.ncbi.nlm.nih.gov/pubmed/16085178
http://www.ncbi.nlm.nih.gov/pubmed/9887004

