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Quantification of total glutathione

Total Glutathione Quantification Kit

lutathione (GSH) is the most abundant thiol compound in animal tissues, plant

tissues, bacteria, and yeast. GSH has many different roles, including protection
against reactive oxygen species and the maintenance of protein thiol groups. During
these processes, GSH is converted into its oxidized form, glutathione disulfide (GSSG).
Since GSSG is then enzymatically reduced by glutathione reductase, GSH is the
dominant form in organisms.
DTNB (5,5'-Dithiobis(2-nitrobenzoic acid)), known as Ellman’s Reagent, was developed
to detect thiol compounds. In 1985, Dr. M. E. Anderson suggested that the glutathione
recycling system involving DTNB and glutathione reductase could be used as a highly
sensitive glutathione detection method. DTNB and GSH react to generate 2-nitro-5-
thiobenzoic acid and GSSG (Fig. 1). Since 2-nitro-5-thiobenzoic acid is yellow, the
GSH concentration in a sample solution can be determined by O.D. measurement at
412 nm absorbance (Fig. 2). GSH is regenerated from GSSG by glutathione reductase
and will again react with DTNB to produce 2-nitro-5-thiobenzoic acid. This recycling
reaction improves the sensitivity of total glutathione detection.
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Fig.1 Principal of total glutathione detection

1. Preparation of Sample Solutions
» Cell(adhesive cell: 5 x 10° cells, leukocyte cell: 1 x 10° cells)
1. Collect cells by centrifugation at 200 g for 10 minutes at 4°C. Discard the
supernatant.
2. Wash the cells with 300 pl PBS and centrifuge at 200 g for 10 minutes at 4°C.
Discard the supernatant.
3.Add 80 pl 10 mM HCI, and lyse the cells by freezing and thawing twice.
4. Add 20 pl 5% SSA and centrifuge at 8,000 g for 10 minutes.
5. Transfer the supernatant to a new tube, and use it for the assay. If the final
concentration of SSA is over 1%, add ddH,O to reduce the concentration of SSA
from 0.5 to 1%.
» Tissue(100 mg)
1. Homogenize the tissue in 0.5-1.0 ml 5% SSA.
2. Centrifuge the homogenized tissue sample at 8,000 g for 10 minutes.
3. Transfer the supernatant to a new tube and add ddH,O to reduce the
concentration of SSA from 0.5 to 1%. Use it for the assay.
» Plasma
1. Centrifuge anticoagulant-treated blood at 1,000 g for 10 minutes at 4°C.
2. Transfer the top plasma layer to a new tube and add 5% SSA equivalent to half
of the volume of the plasma.
3. Centrifuge at 8,000 g for 10 minutes at 4°C
4.Transfer the supernatant to a new tube, and add ddH,O to reduce the
concentration of SSA from 0.5 to 1%. Use it for the assay.
» Erythrocyte
1. Centrifuge anticoagulant-treated blood at 1,000 g for 10 minutes at 4°C.
2. Discard the supernatant and the white buffy layer.
3.Lyse the erythrocytes with 5% SSA equivalent to 4 times the volume of the
erythrocytes.
4. Centrifuge at 8,000 g for 10 minutes at 4°C.
5.Transfer the supernatant to a new tube, and add ddH,O to reduce the
concentration of SSA from 0.5 to 1%. Use it for the assay. Erythrocytes can be
isolated from the remaining sample solution after the plasma sample isolation.

*Preparation of 5% 5-Sulfosalicylic Acid (SSA) Solution
Note: SSA is not included in this kit.
1. Dissolve 1 g SSAin 19 ml water.
2. Store the solution at 4°C (stable for 6 months at 4°C).

Product Code: T419

Contents of the Kit

Substrate(DTNB) 2 vials
Enzyme Solution 50 plx 1
Coenzyme(lyophilized) 2 vials
Standard GSH (lyophilized) 1 vial
Buffer Solution 50 ml x 1

Required Equipment & Materials
Microplate Reader (405 or 415 nm filter)
96-well microplate

20-200 pl multi-channel pipettes
Incubator (37°C)

5-sulfosalicylic acid(SSA)
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Fig. 2 Absorption spectrum of 5-Mercapto-
2-nitrobenzoic acid




2. Preparations of Solutions

» Substrate working solution
Add 1.2 ml of Buffer Solution to one vial of Substrate, and dissolve.
Store the solution at -20°C (stable for 2 months).

» Enzyme working solution
Mix Enzyme Solution using pipette. Take out 20 ul of Enzyme Solution, and mix
it with 4 ml of Buffer Solution.
Store the solution at 4°C (stable for 2 months).

» Coenzyme working solution
Add 1.2 ml of ddH,O to the Coenzyme vial and dissolve. The Coenzyme vial is
decompressed. Use a syringe to add ddH,0, then open the vial.
Store the solution at -20°C(stable for 2 months).

» GSH standard solution
Add 2 ml of 0.5% SSA to Standard GSH vial, and dissolve to prepare 200 uM of
GSH standard solution. The Standard GSH vial is decompressed. Use a syringe
to add 0.5% SSA, then open the vial.
Store the solution at -20°C(stable for 2 months).
Dilute 100 pl of 200 uM GSH standard solution by serial dilution with 100 ul of 0.5%
SSAin plastic tubes as indicated Fig. 4.

3. General Protocol (refer to Fig. 3)

1. Add 20 pl of Enzyme working solution, 20 ul of Coenzyme working solution and
120 ul of Buffer Solution to each well.

. Incubate the plate at 37°C for 5 minutes.

. Add 20 pl of GSH standard solution and 20 pl of sample solution to each well.

. Incubate the plate at 37°C for 10 minutes.

. Add 20 pl of Substrate working solution, and incubate the plate at room
temperature for 10 minutes.

. Read the absorbance at 405 nm or 415 nm using a microplate reader.

. Determin concentrations of GSH in the sample solutions using a calibration curve.
Since the colorimetric reaction is stable and the O. D. increases linearly over 30
min. A time course of the colorimetric reaction is shown Fig. 5. Typical calibration
curves prepared using the pseudo-endpoint method is indicated in Fig. 6.
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4. Calculation of total glutathione (GSH and GSSG) concentration
Determine the total glutathione concentration® in a sample solution using the following
equations.
» pseudo-end point method
Total glutathione (GSH+GSSG)=(0.D. ;. - O.D. wan)/SlOpe®
» kinetic method

Total glutathione (GSH+GSSG)=(Slope®,, . - Slope®,,..)/slope”

a) Since the values obtained by these equations are the amount of total glutathione
in treated sample solutions, further calculations are necessary if the actual
concentrations of glutathione in samples need to be determined.

b) slope of the calibration curve

c) slope of the kinetic reaction

5. Interference

Reducing agents such as ascorbic acid, B-mercaptoethanol, dithiothreitol (DTT) and
cysteine, or thiol reactive compounds such as maleimide compounds, interfere with
the glutathione assay. Therefore, SH compounds, reducing agents and SH reactive
materials should be avoided during the sample preparation.

6. Notes

» The kit is stable for 6 months at 0 to 5°C.

» Use the reagents in the kit after the reagents temperature are equilibrated to the
room temperature.

» Triplicate measurements per sample is recommended to obtain accurate data.

» Since the colorimetric reaction starts immediately after the addition of Substrate
working solution to a well, use a multichannel pipette to avoid the reaction time
lag of each well.

« If the concentration range of total glutathione in a sample is unknown, prepare
multi-diluted sample solutions.

* This kit is not for GSSG/GSH ratio determination. For GSSG/GSH ratio
determination, please refer to GSSG/GSH Quantification Kit.
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Fig. '3 Assay procedure
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Fig. 6 Calibration curve prepared
using pseudo-endpoint method(10 min
incubation at room temperature)
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9. FAQ
» Do | have to dilute the sample solution prior to the assay?

If you do not know the total glutathione level of your sample, multiple dilutions may be necessary. If the total glutathione

level of your sample is less than 100 pM, no dilution is necessary.

» What interferes with the assay?

Reducing agents (such as ascorbic acid, beta-mercaptoethanol, dithiothreitol, and cysteine) and thiol reactive compounds
(such as maleimides) interfere with the glutathione assay. Therefore, reducing agents and thiol reactive compounds should

be avoided during the sample preparation.



