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EK-MAGProcedure

Special Equipment 

- There is no need for any special equipment.

Critical Steps

Samples and sample preparation

Samples: Samples must not be hemolytic, li-
pemic or icteric

Sample
preparation:

Dilute - vortex - equilibrate on 
ice for 30 minutes prior to using 
samples in the assay.

ELISA

Reagents All reagents but TMB (substrate) 
must be used cold.

Washing steps: Wash 4x with cold wash buffer prior 
to using it - empty wells completely.

Set program to „plate mode“ (serial 
dispensing followed by serial „as-
piration“) when using automated 
washer. 

Incubations: Both, fi rst and second incubation 
step have to be performed at 2-8°C.

Incubation with TMB substrate has 
to be performed at RT (18-28°C) - 
shaking on plate rotator.  

Samples required: Serum

Shipping samples: Samples may be transported 
at RT (within 24 hrs). Avoid 
temperatures above 30°C.

Sample storage: Samples may be stored for 
up to 1 year at -20°C.  Store 
samples in aliquots.

Freeze/thaw-cycles: Not recommended

Pre-Analytics Sample Preparation ELISA

4.5 h

30´

Time to Result: ~5 h

2  h

2  h

wash 4 x

incubate 2 hrs (±5 min) at 2-8°C 

wash 4 x

incubate 2 hrs (±5 min) at 2-8°C 

wash 4 x

incubate 30 (±5 min) at 18-28°C
on a plate rotator

All reagents but TMB (substrate) must be used cold

Precoated Microtiter Plate

add 100 l of Controls and                    
diluted Samples (1:50)

add 100 l of Enzyme Label(s)

add 100 l of TMB Substrate

add 100 l of Stop Solution

Read at 450 nm
(within 30 min)

anti-MAG ELISA  

Dilute samples 1:50 and put on ice for equilibration for 
30 minutes.

Microtiter Plate Set-up

30´

BLANK (IB)

CAL A

CAL B

CAL D

CAL C

Con L

Con H
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EK-MAGanti-MAG ELISA Characteristics

Intended Use Assay Performance Data

Intra-assay precision 6.5 %

The intra-assay precision was calculated from the results of n 
= 20 pairs of values obtained in a single run (CV range: 2.1 
- 10.3%). 

Inter-assay precision 15.4 %

The inter-assay precision was calculated from the results of 
n = 20 results of pairs of values obtained in 20 different runs.

Dilution linearity / Parallelism 147%

Human serum samples with high titers of anti-MAG antibo-
dies were diluted from 1:1000 down to 1:64000. The rela-
tively high deviation in about 50% of samples is guessed to 
be due to antibody aggregation.  Particularly as pathological 
sera  exhibit  highly elevated  autoantibody titers  discrimi-
nation between positive and negative sera is not affected.

Cut-off value                                               1000 BTU

The cut-off value for anti-MAG antibodies was determined 
from samples from n = 150 asymptomatic volunteer blood 
donors from 18 - 70 years of age. The mean +3SD values 
resulted in a technical cut-off value of 729 BTU. For practical 
reasons we recommend to use a cut-off value of 1000 BTU. 

Ordering code:
EK-MAG      96 wells       (IgM)

The anti-MAG ELISA test from BÜHLMANN is in-
tended for the quantitative in vitro diagnostic de-
termination of human IgM autoantibodies directed 
against Myelin Associated Glycoprotein (MAG).  

Example of Results

EK-MAG 
(IgM)

absorbance
(mean OD450) BTU % CV 

Blank 0.040

CAL D 0.085 1000 1.7

CaL C 0.312 3000 1.8

CAL B 1.076 15000 0.6

CAL A 2.199 70000 0.6

Crtl HIGH 1.178 17441 1.0

Crtl LOW 0.155 1550 1.8

TF020-01E

Kit Formats

Number of Tests in different Runs
Number of Runs Number of Tests

1 41

2 34

3 27

4 20

Code Enzyme label Wells

EK-MAG IgM 1 x 96

Results
The absorbance measured is proportional to the titer of 
anti-MAG autoantibodies present in a given sample. The 
titers of the quantitative anti-MAG ELISA are expressed 
as Bühlmann Titer Units (BTU).  

Standardisation
The Calibrators of the BÜHLMANN anti-MAG ELISA Kit 
were calibrated against an internal reference consisting 
of more than 10 human sera with low to high titers of 
anti-MAG antibodies. 

Color reaction measured 
at 450 nm

2nd anti IgM antibody

anti-MAG autoantibodies 
(= analyte)

purifi ed MAG from human 
brain precoated on micro-
titer plate

TMB

BÜHLMANN Laboratories AG Phone +41 61 487 12 12
Baselstrasse 55 Fax orders +41 61 487 12 99
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Ordering codes:
EK-GCO      12 patient profiles
EK-GCO-GM    2 x 12 patient profiles
EK-GCL-GM 12 patient profiles
EK-MAG   96 wells
EK-SGPG   96 wells
EK-GM1-GM  96 wells

BÜHLMANN GanglioCombi® ELISA is a registered trademark of BÜHLMANN AG.

Autoantibody Tests in Peripheral Neu-
ropathies from BÜHLMANN

BÜHLMANN AG offers a panel of tests for 

the major autoantibodies associated with 

both, acute and chronic peripheral neuro-

pathies. The most frequently occurring 

antibodies and antibody patterns, GM1, 

asialo-GM1, GM2, GD1a, GD1b and GQ1b, 

are qualitatively screened by the BÜHLMANN 

GanglioCombi® ELISA. 

A quantitative anti-MAG ELISA using highly 

purified MAG from human brain and an 

anti-SGPG ELISA provide the best likeli-

hood to detect all affected patients. 

View into the Future

Immunological tests play an important 

part in the diagnosis and management of 

patients with a wide variety of neuromus-

cular diseases. New antibodies are being 

described with increasing frequency. Some 

of these already are established in many 

laboratories. They are likely to become 

more generally available over the next few 

years.

Summary

Within the last decade abundant clinical 

data have emerged, which clearly show 

disease specific correlations between 

anti-ganglioside and -MAG antibodies in 

different forms of autoimmune 

neuropathy.

Both, anti-ganglioside and anti-MAG/-

SGPG tests are useful in aiding clinical 

classification and diagnosis. The most 

frequent and clinical relevant antibodies 

are those for GA1, GM1, GD1a, GD1b, GM2 

and GQ1b. These occur in motor and 

sensory neuropathies of chronic or acute 

autoimmune neuropathies. The diagnosis 

of neuromuscular disease increasingly is 

relying on the use of immunological 

laboratory tests. Conditions such as 

Guillain-Barré Syndrome and its variants 

may now be explained in terms of specific 

immunological profiles.    

In recent years the diagnosis of neuropa-

thies has been supported by immunolo-

gical tests of which the ELISA is the state 

of the art technology.

Literature

Willison, H.J. & Yuki, N.: Brain; 125: 2591-
2625 (2002)

Steck, A.J. & Czaplinski, A.: Workshop at 
the ENS Berlin (1999)

Berger, A.R. & Pulley, M.: Jacksonville 
Medicine, (2000)

van Sorge, N.M. et al.: Autoimmuninity 
Reviews; 3(2): 61-8 (2004)

Svennerholm, L. et al.: Prog. Brain Res.; 101: 
11-4 (1994)

Quarles, R.H. & Weiss M.D.: Muscle & 
Nerve; 22: 800-22 (1999)

Latov, N. & Renaud, S.: J. Neurol. Sci.; 
220(1-2): 127-9 (2004)

Weiss, et al.: J. Neuroimmunol.; 95(1-2): 
174-8 (1999)

Odaka, M. et al.: J. Neurol. Neurosurg. 
Psych.; 70: 50-5 (2001)

van der Meché, F.G.A. et al.: Eur. Neurol.; 
45: 133-9 (2001)

Hughes, R.A.C. & Cornblath, D.: Lancet; 
366: 1653-66 (2005)

Winer, J. : presentation given at Biomedical 
Science Congress held in September (2005) 

Figure 4: Peripheral nerve: Active demyelina-
tion (arrow), surrounded by phagocytic cells.

Figure 5: Myelin pathology: Multifocal Motor 
Neuropathy. (a) Normally myelinated motor 
axon in muscles; (b) segmental demyelinati-
on of a motor axon; (c) Myelin absent or thin 
in some of the internodes. 

Source: pictures were taken from: http://www.neuro.wustl.edu

Figure 3: Normal peripheral nerve of adults. 
Note three populations of axons: large ones 
with thick myelin sheath, intermediate ones 
with thin sheaths and unmyelinated axons.
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