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ANNEXURE A – SPECTRAL DATA 
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ANNEXURE B – FLUORESCENT IMAGING PROTOCOL 

Calcium measurement with FURA-2/AM using SK-N-SH neuroblastoma cells 

The objectives of the following assay are to evaluate novel test compounds effect on voltage gated 

calcium channels and N-Methyl-D-aspartic acid receptor channels. The test compounds were designed to 

show sigma receptor activity and calcium flux effects will be valuable to determine if the compounds are 

sigma agonists or antagonists. 

Two subclasses of sigma receptors have been classified; sigma 1 and sigma 2. The sigma 1 receptor 

agonists increase intracellular calcium by increasing the efflux of endoplasmic reticulum calcium, 

specifically via IP3 that regulate calcium signalling from the endoplasmic reticulum to mitochondria. This 

calcium release has been shown to be from thapsigargin-sensitive intracellular calcium stores and is 

mediated by the sigma 2 receptor. Sigma 1 receptor agonists increase N-Methyl-D-aspartic acid (NMDA) 

receptor channel mediated calcium influx (Hayashi & Su 2007). This increase is inhibited by sigma 1 

receptor antagonist.  Sigma receptor ligands also inhibit voltage gated calcium channels (VGCC), which 

seems to be mediated by the sigma 2 receptor (Monnet et al., 1990). Sigma 1 and sigma 2 receptor agonist 

cause a substantial rise in transient [Ca
2+

]i (intracellular calcium concentrations) in neuroblastoma SK-N-

SH cells. Prolonged exposure of cells to sigma receptor ligands was shown to result in latent and 

sustained rise in [Ca
2+

]i with a pharmacological profile identical to the transient rise (Vilner & Bohen, 

2000).  

The test compounds are also structurally similar to the calcium channel inhibitor NGP1 – 01. Both 

contain pentacycloundecane and a benzyl group. NGP1 – 01 was first characterized and patented as a 

calcium channel antagonist in 1986 (Van der Schyf et al., 1986). Further research has shown that NGP1 – 

01 is a lipophilic L-type channel blocker (Geldenhuys et al., 2005). 

Fura-2-acetoxymethyl ester, often abbreviated Fura-2AM, is a membrane-permeable derivative of the 

ratiometric calcium indicator Fura-2. It is extensively used in biochemistry to measure cellular calcium 

concentrations by fluorescence. When added to cells, Fura-2AM crosses cell membranes and once inside 

the cell, the acetoxymethyl groups are removed by cellular esterases. Removal of the acetoxymethyl 

esters gives Fura-2, the pentacarboxylate calcium indicator. Fura-2 when bound to calcium undergoes a 

shift in absorption from 335 and 363 nm to 340 and 380 nm. Measurement of Ca
2+

-induced fluorescence 

at both 340 nm and 380 nm allows for calculation of calcium concentrations based 340/380 ratios. The 

use of the ratio automatically cancels out certain variables such as local differences in Fura-2 

concentration or cell thickness that would otherwise lead to artefacts when attempting to image calcium 

concentrations in cells (Grynkiewicz et al., 1985). 
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Human SK-N-SH neuroblastoma cells express sigma 1 and sigma 2 receptors with similar 

pharmacological profiles to those of rodent–derived tissue, although sigma 2 receptors exhibit some 

affinity differences that might suggest heterogeneity or species difference (Vilner & Bowen et al., 2000). 

It is well established that SK-N-SH cell cultures consist of two different cell types, neuron-like and 

epithelium-like cells. The two cell types are easily distinguishable using phase contrast microscopy on the 

basis of size and shape (Ross et al., 1983). 

Novel compounds will be evaluated for calcium channel modulation through VGCC and/or NMDAR 

calcium channels. The compounds’ effect on intracellular calcium in the presence of sigma agonists and 

antagonist will also be evaluated. 

Adapted methods described by Vilner & Bowen, 2000 and Larsson et al., 2002 will be performed. 

Materials 

CELL CULTURE 

SK-N-SH: Neuroblastomas from neural tissue 

Fura-2/AM: 2.5 µg/mL in DBPS 

Dulbecco’s Modified Eagle’s Medium (DMEM) enriched with 10% foetal bovine serum 

1% Penicillin/Streptomycin: (Pen/Strep) 10 000 units in 100 mL stock 

0.1% Fungizone: 2.5 µg/mL units stock 

BUFFER SOLUTIONS 

Dulbecco’s phosphate buffered saline (DPBS; 136.9 mM NaCl, 2.68 mM KCl, 0.49 mM MgCl2, 8.10 mM 

Na2HPO4, 1.47 mM KH2PO4, 0.904 mM CaCl2, 5.55 sulphate, pH 7.2) 

Cell Dissociation Solution Non-enzymatic 1x: Prepared in phosphate buffered saline without calcium and 

magnesium. 

DEPOLARISATION SOLUTIONS 

KCl depolarising solution in (mM): 55 mM KCl in normal DPBS 

NMDA and glycine: 0.1 M stock solution. When needed dissolve 1 µL of stock solution in 1 mL DPBS 

solution to produce 100 µM. 

STOCK SOLUTIONS 
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Cadmium Chloride (VGCC blocker): 100 µM, 50 µM, 10µM, 1 µM and 0.1 µM stock solutions in 

DMSO 

MK – 801 (NMDAR channel antagonist): 100 µM, 50 µM, 10µM, 1 µM and 0.1 µM stock solutions in 

DMSO 

BD 1047 (Selective sigma 1 antagonist): 100 µM, 50 µM, 10µM, 1 µM and 0.1 µM stock solutions in 

DMSO 

PRE – 084 (Selective sigma 1 agonist): 100 µM, 50 µM, 10µM, 1 µM and 0.1 µM stock solutions in 

DMSO 

PB 28 (Selective sigma 2 agonist): 100 µM, 30 µM, 50 µM, 10µM, 1 µM and 0.1 µM stock solutions in 

DMSO 

Test Compounds: 100 µM, 50 µM, 10µM, 1 µM and 0.1 µM stock solutions in DMSO 

Methods 

THE SK-N-SH CELL CULTURE 

The SK-N-SH line is cultivated in Dulbecco’s Modified Eagle’s Medium (DMEM) enriched with 10% 

foetal bovine serum (FBS), 1% penicillin/streptomycin (Pen/Strep) (10 000 units/100 mL stock) and 0.1% 

Fungizone (FZ) (2.5 μg/mL units stock). The cells are incubated at 37 °C in a 5% CO2 and 95% O2 

humidified atmosphere. Once it forms a confluent monolayer, it is washed in Dulbecco’s phosphate buffer 

solution (DPBS) and dispersed with cell dissociation solution. Cells are harvested by centrifuging and 

resuspending in DMEM/10% FBS at a density of 50 000 to 100 000 cells/ml.  

The SK-N-SH cells are developed to be 90% enriched in the neuron-like cell type. To achieve this, mixed 

cells are cultured to 60 – 70% confluence. After decanting the medium, the culture is washed twice with 

DBPS. Non-enzymatic cell dissociation solution is added to the culture for 3 – 5 min. Because neuron-

like cells lie on the epithelial-like cells, they detach more easily and earlier. The detached cells are 

collected and centrifuged (2000 rpm, 5 – 7 min), and the cell pellet is resuspended and replated in fresh 

medium. The cells are again allowed to grow to 60 – 70% confluence, and the procedure is repeated. 

Cells are frozen in 90% medium/10% DMSO. After reculturing, the cells can be used for experiments. 

Cultures prepared in this way should consist of 90 – 95% neuron-like cells (Vilner & Bowen, 2000). 

 

MEASUREMENT OF INTRACELLULAR FREE CALCIUM CONCENTRATION 
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Calcium indicator Fura - 2 is used to measure changes in [Ca
2+

]i at 24 °C on cells grown to 70 – 80% 

confluence (Grynkiewicz et al. 1985). Cells are incubated with 2.5 μM Fura – 2/AM in DPBS for 30 – 40 

min, and then washed twice in DBPS and kept for an additional 10 min to ensure complete hydrolysis of 

Fura - 2/AM to the ratiometric indicator Fura - 2. DPBS is renewed for a final time and [Ca
2+

]i imaging or 

spectrometry can be performed. Background or auto-fluorescence is measured by cells not labelled with 

Fura – 2 but with 0.1% DMSO present to replicate test conditions (Larson et al., 2002). The baseline 

reading of this measurement is auto-fluorescence and is repeated before each assay. Compounds that are 

to be incubated with the cell line are co-incubated with the Fura - 2 at this stage. 

INCUBATING SK-N-SH WITH TEST COMPOUNDS 

Prepare 0.1 M, 0.05 M, 0.01 M, 0.001, 0.0001 M stock solutions of relevant test compounds in solvent 

DMSO. When needed dissolve 1 µL of stock solution in 1 mL DPBS solution to produce 100 µM, 50 

µM, 10µM, 1 µM and 0.1 µM solutions of test compounds respectively in a 0.1% DMSO final 

concentration. 

RECORDING PARAMETERS 

Fura – 2/AM 

Excitation 340/380 nm 

Emission 510 nm 

Temperature 24 °C 

ASSAYS TO BE PERFORMED 

Voltage gated calcium channel (VGCC) inhibition assays and NMDAR calcium channel inhibition assays 

are well established (Joubert et al., 2011).  

Standard radioligand binding studies can show affinity for the sigma receptor but cannot show the test 

compounds’ activity or potency on a specified system. Assays to evaluate sigma 1 and 2 specific agonist 

alone and in combination with sigma antagonist will be used to evaluate the calcium altering properties of 

the sigma receptor in SK-N-SH. This will provide a pharmacological profile for sigma agonist or 

antagonist, which can then be compared to the properties of the test compounds. This will help determine 

if the test compounds are more sigma agonist or antagonist like i.e. point to their activity and possibly 

show whether they are sigma 1 or 2 receptor specific.  

Various concentrations of test compounds and reference compounds will be tested. The IC50 values of the 

test compound can therefore be evaluated i.e. pointing to their potency when compared to known 
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reference standards. Affinity could be calculated by applying the Cheng-Prusoff equation to IC50 values to 

obtain apparent Ki values but preferably these results should be compared to a more accurate radioligand 

binding studies, considering the test compounds could bind to multiple sites. 

It would be ideal to measure the same transient and latent increase in intracellular calcium observed by 

Vilner & Bohen, 2000.  A time dependant recording of transient calcium increase will require the relevant 

compounds to be administered at approximately 10 seconds into a continuous recording lasting 5 – 10 

min. After 10 min a [Ca
2+

]i measurement every 10 min for up to 70 min can be determined. Alternatively 

a non-time dependant study can be done. This will involve incubating the test compounds with the 

respective compounds being evaluated for 30 – 40 min, which will provide a representation of the latent 

[Ca
2+

] i increase. 

Accurate comparison is difficult as most commercially available sigma receptor ligands show activity on 

multiple sites and as there are significant differences in binding affinity between these ligands. Sigma 1 

and 2 agonists PRE-084 and PB 28 will be used as reference standards.  Sigma receptor antagonism will 

be evaluated with BD 1047, which is a sigma 1 specific antagonist. At high concentrations BD 1047 is 

also able to antagonise the sigma 2 receptor sites, but to a lesser extent than sigma 1 receptor antagonism. 

PRE – 084 hydrochloride is a high affinity, selective sigma 1 agonist. Its Ki values are 2.2 and 13091 nM 

for sigma 1 and sigma 2 receptors respectively. It is selective over PCP receptors (IC50 > 100000 nM) and 

several other receptor systems (Su et al., 1991).  

BD 1047 dihydrobromide is a selective, putative sigma receptor antagonist. BD-1047 has >50-fold 

selectivity at sigma 1 over sigma 2 and also >100-fold selectivity over opiate, phencyclidine, muscarinic, 

dopamine, α1- & α2-adrenoceptor, 5-HT1, and 5-HT2 (Matsumoto et al., 1995).  

PB 28 dihydrochloride is a high affinity sigma 2 receptor agonist with Ki values of 0.8 and 15.2 nM for 

sigma 2 and sigma 1 receptors respectively and displays minimal affinity at other receptors (Berardi et al., 

1996).  

The assays will be divided into Reference, Control, Comparison and Experimental. 

The reference assays will evaluate reference compounds at various concentrations to obtain their IC50 

values in this test system to be compared to the test compounds. 

The control assays will evaluate the cell cultures’ normal functioning in resting and depolarised state. 

The comparison assays will be used to evaluate similarities and differences between known reference 

compounds and test compounds to help classify the test compounds.  
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The experimental assays will specifically look at the test compounds’ activity in the presence of various 

agonists and antagonists to determine its cellular properties. 

Table 14: Assays to be performed for calcium fluorescent protocol 

 Compound Function Time added Assay Description 

1 Fura – 2 absent Control: Auto-fluorescence and DMSO effect 

on fluorescence (Base line reading **)  0.1% DMSO Solvent Incubated for 

30 – 40 min 

2 Test Compound* Unknown 10 s into 

recording 

Experiment: Inherent calcium activity 

in the absence of other compounds 

 VGCC specific assay  

3 MK – 801 

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Control: Measure maximum calcium influx 

via VGCC. Fluorescence measured is taken to 

be 100%. MK – 801 ensures selective 

evaluation of VGCC’s by antagonising 

NMDAR 

 KCl depolarising 

reagent 

Depolarise cells and 

activate calcium 

influx 

Incubated for 

10 s into 

recording 

4 Cadmium 

Chloride* 

VGCC blocker Incubated for 

30 – 40 min 

Reference: VGCC inhibition 

 MK – 801 

 [100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 KCl depolarising 

reagent 

Depolarise cells and 

activate calcium 

influx 

10 s into 

recording 

5 Test Compound* Unknown Incubated for 

30 – 40 min 

Experiment: VGCC inhibitory effect, 

expressed as percentage compared to 100% 

KCl depolarisation of control.  MK – 801 

 [100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 KCl depolarising 

reagent 

Depolarise cells and 

activate calcium 

influx 

10 s into 

recording 

 NMDAR specific assay 

6 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Control: Measure maximum calcium influx 

via NMDAR. Fluorescence measured is taken 

to be 100%. Cadmium Chloride ensures 

selective evaluation of NMDAR by blocking 

 NMDA/Glycine Activate NMDAR 

calcium influx 

10 s into 

recording 
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all VGCC’s. 

7 MK – 801* NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Reference: NMDAR calcium influx inhibition 

 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

 NMDA/Glycine Activate NMDAR 

calcium influx 

10 s into 

recording 

8 Test Compound* Unknown Incubated for 

30 – 40 min 

Experiment: NMDAR calcium influx 

inhibitory effect, expressed as percentage 

compared to 100% NMDA and glycine 

depolarisation of control. 

 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

 NMDA/Glycine Activate NMDAR 

calcium influx 

10 s into 

recording 

 Selective sigma 1 receptor  agonist assay 

9 PRE – 084* Selective sigma 1 

agonist 

10 s into 

recording 

Reference: Sigma 1 receptor effect on 

intracellular calcium 

10 Test Compound* Unknown Incubated for 

30 – 40 min 

Experiment: Evaluate if test compound 

reverses effect of PRE-084 in a similar way 

to sigma receptor antagonist BD 1047.  PRE – 084  

[10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

11 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min  

Comparison: Selective sigma 1 receptor 

effect on intracellular calcium if VGCC effect 

is cancelled  PRE – 084 

 [10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

12 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min  

Experiment: Evaluate if test compound 

reverses effect of PRE-084 in a similar way 

to sigma receptor antagonist BD 1047.  Test Compound* Unknown 10 s into 

recording 

 PRE – 084  

[10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

13 MK – 801 

 [100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Comparison: Selective sigma 1 receptor 

effect on intracellular calcium if NMDAR 

effect is cancelled 

 PRE – 084 

 [10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 
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14 MK – 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Experiment: Evaluate if test compound 

reverses effect of PRE-084 in a similar way 

to sigma receptor antagonist BD 1047.  Test Compound* Unknown 10 s into 

recording 

 PRE – 084  

[10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

15 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Comparison: Selective sigma 1 receptor 

effect on intracellular calcium if VGCC and 

NMDAR effect is cancelled  MK 801 [100 µM] NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 PRE – 084 

 [10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

16 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Experiment: Evaluate if test compound 

reverses effect of PRE-084 in a similar way 

to sigma receptor antagonist BD 1047.  MK 801 [100 µM] NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 Test Compound* Unknown 10 s into 

recording 

 PRE – 084  

[10 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 Selective sigma 2 receptor  agonist assay 

17 PB 28* Selective sigma 2 

agonist 

10 s into 

recording 

Reference: Sigma 2 receptor effect on 

intracellular calcium 

18 Test Compound* Unknown Incubated for 

30 – 40 min 

Experiment: Evaluate if test compound 

reverses effect of PB 28  

in a similar way to sigma receptor antagonist 

BD 1047. 

 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

19 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min  

Comparison: Selective sigma 2 receptor 

effect on intracellular calcium if VGCC effect 

is cancelled  PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

20 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min  

Experiment: Evaluate if test compound 

reverses effect of PB 28  

in a similar way to sigma receptor antagonist 

BD 1047. 

 Test Compound* Unknown 10 s into 

recording 
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 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

21 MK – 801 

 [100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Comparison: Selective sigma 2 receptor 

effect on intracellular calcium if NMDAR 

effect is cancelled  PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

22 MK – 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Experiment: Evaluate if test compound 

reverses effect of PB 28  

in a similar way to sigma receptor antagonist 

BD 1047. 

 Test Compound* Unknown 10 s into 

recording 

 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

23 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Comparison: Selective sigma 2 receptor 

effect on intracellular calcium if VGCC and 

NMDAR effect is cancelled  MK 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

24 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Experiment: Evaluate if test compound 

reverses effect of PB 28  

in a similar way to sigma receptor antagonist 

BD 1047. 

 MK 801 [100 µM] NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 Test Compound* Unknown 10 s into 

recording 

 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

           Sigma antagonist receptor  assay 

25 BD 1047* Selective sigma 1 

antagonist 

10 s into 

recording 

Reference: Sigma 1 receptor antagonist 

effect on intracellular calcium 

26 BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

Incubated for 

30 – 40 min 

Experiment: Evaluate if BD 1047 reverses 

effect of test compound similar to PRE – 

084.  Test Compound* Unknown 10 s into 

recording 

27 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min  

Comparison: Selective sigma 1 receptor  

antagonist effect on intracellular calcium if 

 

 

 

 



ANNEXURE B 

105 

 

 BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

VGCC effect is cancelled 

28 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Experiment: Evaluate if BD 1047 reverses 

effect of test compound similar to PRE – 

084.  BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 Test Compound* Unknown 10 s into 

recording 

29 MK – 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Comparison: Selective sigma 1 receptor 

antagonist effect on intracellular calcium if 

NMDAR effect is cancelled  BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

30 MK – 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Experiment: Evaluate if BD 1047 reverses 

effect of test compound similar to PRE – 

084.  BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 Test Compound* Unknown 10 s into 

recording 

31 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Comparison: Selective sigma 1 receptor 

antagonist effect on intracellular calcium if 

VGCC and NMDAR effect is cancelled  MK 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

32 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Experiment: Evaluate if BD 1047 reverses 

effect of test compound similar to PRE – 

084.  MK 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 Test Compound* Unknown 10 s into 

recording 

 Sigma receptor antagonist and sigma 1 selective agonist assay (Optional) 

33 BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

Comparison: Antagonist reversal of sigma 1 

receptor effect on intracellular calcium. 
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 PRE – 084 

 [10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

34 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Comparison: Antagonist reversal of selective 

sigma 1 receptor effect on intracellular 

calcium if VGCC effect is cancelled  BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 PRE – 084  

[10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

35 MK – 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

Comparison: Selective sigma 1 receptor 

effect on intracellular calcium if NMDAR 

effect is cancelled  BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 PRE – 084 

[10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

36 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Comparison: Antagonist reversal of selective 

sigma 1 receptor effect on intracellular 

calcium if VGCC contribution and NMDAR 

effect is cancelled 

 MK 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 PRE – 084  

[10 µM] 

Selective sigma 1 

agonist 

10 s into 

recording 

 Sigma receptor antagonist and sigma 2 selective agonist assay (Optional) 

37 BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

Incubated for 

30 – 40 min 

Comparison: Antagonist reversal of sigma 2 

receptor effect on intracellular calcium. 

 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

38 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Comparison: Antagonist reversal of selective 

sigma 2 receptor effect on intracellular 

calcium if VGCC effect is cancelled  BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

39 MK – 801  NMDAR calcium Incubated for Comparison: Selective sigma 2 receptor 
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[100 µM] channel antagonist 30 – 40 min effect on intracellular calcium if NMDAR 

effect is cancelled  BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

40 Cadmium Chloride 

[100 µM] 

VGCC blocker Incubated for 

30 – 40 min 

Comparison: Antagonist reversal of selective 

sigma 2 receptor effect on intracellular 

calcium if VGCC contribution and NMDAR 

effect is cancelled 

 MK 801  

[100 µM] 

NMDAR calcium 

channel antagonist 

Incubated for 

30 – 40 min 

 BD 1047  

[100 µM] 

Selective sigma 1 

antagonist 

10 s into 

recording 

 PB 28  

[30 µM] 

Selective sigma 2 

agonist 

10 s into 

recording 

* Done at various concentrations [100 µM] [50 µM] [10µM] [0.1 µM] [0.01 µM] to determine dose 

response curves, in a log-scale, using Prism 4.0. 

** A baseline reading is performed before each replicate procedure of compound to be screened. 

Treatments are repeated three times on different cell preparations with three determinations in 

each replicate. 
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