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OptiPrep Application Sheet C31
Purification of enterochromaffin-like (ECL) cells from gastric mucosa
 OptiPrep is a 60% (w/v) solution of iodixanol in water, density = 1.32 g/ml
 To access other Application Sheets referred to in the text return to the Cell Index; key Ctrl “F” and
type the C-Number in the Find Box
 Purification of parietal and chief cells is described in Application Sheet C28
1. Background
ECL cells have been purified mainly from rat or mastomys gastric mucosa, although occasionally
ileal mucosa is used. Following dispersal of the mucosal cells by enzymic digestion (usually with
Pronase) the first stage in the purification procedure is the isolation of a small cell fraction by
centrifugal elutriation. Subsequently the ECL cells are purified by density gradient centrifugation
either on a two-layer discontinuous gradient or a simple density barrier. Both Nycodenz and
iodixanol gradients have been used for the gradient step but the density and ionic composition of the
solutions are very similar. The current availability of Nycodenz only as a powder and of iodixanol as
a sterile isoosmotic 60% (w/v) solution (OptiPrep) makes the preparation of the gradient solutions
much easier with the latter. Consequently it is the use of OptiPrep that is described in the following
protocol. Section 5 summarizes some of the Nycodenz Prepare 100 ml of each of the following stock
technology. The following protocol is adapted from refs 1-3.
solutions and keep at 4C:
2. Solutions required
A. OptiPrep (shake the bottle gently before use)
B. OptiPrep diluent: 60 mg/ml BSA, 7.2 mM MgCl2, 90
mM HEPES-NaOH pH 7.4.
C. OptiPrep Working Solution (WS) of 50% (w/v)
iodixanol: mix 5 vol. of OptiPrep with 1 vol. of
Solution B.
D. WS diluent: 10 mg/ml BSA, 140 mM NaCl, 1.2 mM
MgSO4, 1 mM CaCl2, 0.5 mM DTT, 1 mM glucose, 15
mM HEPES-NaOH, pH 7.4
3. Protocol
1. Disperse the gastric mucosal cells by Pronase digestion
and partially purify the ECL cells by centrifugal
elutriation (see ref. 1 for more details).

1 M HEPES (free acid)
100 mM MgCl26H2O
100 mM MgSO47H2O
100 mM DTT
1 M NaCl
100 mM CaCl22H2O
100 mM glucose
* Keep glucose at -20C

23.8 g
2.03 g
2.46 g
1.54 g
5.84 g
1.47 g
1.8 g*

Solution B: Dissolve 6 g BSA in 50 ml water;
add the following stock solutions: 7.2 ml of
MgCl2, 9 ml of HEPES, adjust to pH 7.4 with
NaOH and make up to 100 ml.
Solution D: Dissolve 1 g BSA in 50 ml water;
add the following stock solutions: 14 ml of
NaCl, 1.2 ml of MgSO4, 1 ml of CaCl2, 0.5 ml
of DTT, 1 ml of glucose and 1.5 ml of HEPES,
adjust to pH 7.4 with NaOH and make up to
100 ml.

2.

Dilute Solution C with solution D to produce a solution of 10.8% (w/v) iodixanol (approx
equivalent to  = 1.061 g/ml). For the alternative two-layer gradient make up in addition a 15%
iodixanol solution.

3.

Layer 1 ml of the ECL cell containing suspension (2x106 cells) over 10 ml of the 10.8% iodixanol
solution in a 15 ml centrifuge tube, or use 5 ml each of the 10.8% and 15% iodixanol (see Note 1).

4.

Centrifuge at 1000 rpm for 5 min (at speed), using slow acceleration (400 rpm.min-1) and no brake
during deceleration. The ECL cells band just above the 10.8% iodixanol layer.

4. Notes
1. As this method isolates the least dense cell from a mixed population containing denser cells, it may
be worthwhile considering an alternative flotation strategy. The cells should be suspended in a
15% (w/v) iodixanol solution and layered beneath the 10.8% iodixanol solution. This flotation
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strategy has been used very successfully for the isolation of other low-density cells from tissue
digests. As an example see “Dendritic cells” Application Sheet C20 in index.
5. Nycodenz technology
Nycodenz gradients [4-8] contain essentially the same salts, buffer, BSA and DTT composition
as the iodixanol solutions. To make up an approximately isoosmotic stock solution of density approx.
50 ml of water in a 150 ml beaker on a heated magnetic stirrer set at approx. 50C and add 27.6 g of
Nycodenz in small amounts until dissolved. Allow the solution to cool to room temperature; add 16.6
ml of Solution B and then make up to 100 ml with water. Filter sterilize if required. As with iodixanol
solutions, make further dilutions with Solution D.
The approach with Nycodenz has been rather different: most methods use a two-layer gradient in
which the ECL band at the interface between these two solutions rather than at the interface below the
sample. With solutions of approx. 13.8% and 10.4% (w/v) Nycodenz [9,10] the ECL cells banded at
the interface between the two Nycodenz solutions. The concentration of the lighter solution is often
reduced further: approx 9.2% [4-8] or 7% (w/v) Nycodenz [11]. There is no obvious reason why this
approach could not be extrapolated to the use of OptiPrep. The density of the 10.4% Nycodenz
solution, through which the ECL cells sediment, is approx 1.058 g/ml, only slightly less dense than the
10.8% iodixanol solution, on which the cells float (see above). It may be necessary to investigate fine
changes to the density of any iodixanol solution that may be used when substituting this medium for
Nycodenz in order to optimize the purification.
6. References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Lindström, E., Lerner, U. H. and Håkanson, R. (2001) Isolated rat stomach ECL cells generate prostaglandin E2 in
response to interleukin-1, tumor necrosis factor- and bradykinin Eur. J. Pharmacol., 416, 255-263
Lindström, E. and Håkanson, R. (2001) Neurohormonal regulation of secretion from isolated rat stomach ECL cells: a
critical reappraisal Regul. Pept., 97, 169-180
Lindström, E., Eliasson, L., Björkqvist, and Häkanson, R. (2001) Gastrin and the neuropeptide PACAP evoke secretion
from rat stomach histamine-containing (ECL) cells by stimulating influx of Ca2+ through different Ca2+ channels J.
Physiol., 535, 663-677
Tang, L.H., Luque, E.A., Efstathiou, J.A., Bortecen, K.H., Kidd, M., Tarasova, N.I. and Modlin, I.M. (1997) Gastrin
receptor expression and function during rapid transformation of the enterochromaffin-like cells in an African rodent
Regul. Pept., 72, 9-18
Bufler, J., Choi, G.C., Franke, C., Schepp, W. and Prinz, C. (1998) Voltage-gated Ca2+ currents in rat gastric
enterochromaffin-like cells Am. J. Physiol. Cell Physiol., 274, C424-C429
Kidd, M., Tang, L.H., Schmid, S.W., Miu, K. and Modlin, I.M. (1998) A polyamine pathway-mediated mitogenic
mechanism in enterochromaffin-like cells of Mastomys Am. J. Physiol. Gastrointest. Liver Physiol., 275, G370-G376
Mahr, S., Neumayer, N., Kolb, H.J., Schepp, W., Classen, M. and Prinz, C. (1998) Growth factor effects on apoptosis of
rat gastric enterochromaffin-like cells Endocrinology, 139, 4380-4390
Kinoshita, Y., Nakata, H., Kishi, K., Kawanami, C., Sawada, M. and Chiba, T. (1998) Comparison of the signal
transduction pathways activated by gastrin in enterochromaffin-like and parietal cells Gastroenterology, 115, 93-100
Modlin, I.M., Tang, L.H., Lawton, G.P., Darr, U.M., Zhu, Z-H. and Soroka, C.J. (1994) Enterochromaffin-like cell
pathobiology of Mastomys Ann. N. Y. Acad, Sci., 733, 365-379
Lawton, G.P., Tang, L., Kidd, M., Chinery, R., Miu, K. and Modlin, I.M. (1996) Regulation of mastomys ECL cell
function by transforming growth factor alpha J. Surg. Res., 60, 293-302
Lambretcht, N.W.G., Yakubov, I., Zer, C. and Sachs, G. (2006) Transcriptomes of purified gastric ECL and parietal
cells: identification of a novel pathway regulating acid secretion Physiol. Genomics, 25, 153-165

Application Sheet C31; 6th edition, January 2018

Alere Technologies AS
Axis-Shield Density Gradient Media
is a brand of Alere Technologies AS

