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<For Research Use Only> Code No. 299-50601 (960 Tests)
for Cytotoxicity Assay

LDH-Cytotoxic Test wazo

M Intended use

LDH-Cytotoxic Test Wako is used for the quantitative determi-
nation of cell death by measuring the LDH activity liberated
from cells with cell membrane injuries.

B Introduction

LDH-Cytotoxic Test Wako is a test kit for the determination of
toxicity of various drugs, which utilizes the culture cells. LDH
(lactate dehydrogenase) activity liberated from the cells with
lysed cell membrane by drugs are determined with this kit. By
using this kit, an objective measurement of toxicity can be
made at a lower cost and with a simpler procedure compared to
toxicity tests with experimental animals.

Furthermore, not only the natural cytotoxicity, following items
concerning cell membrane injury can be measured as well.

1. Bioreactive substance (TNF and lymphotoxin, efc.) de-
pendent cell injury.

2. Cell-mediated immunity (T-cells and macrophage, efc.)
dependent cell injury.

3. Complement-dependent cell injury (Cytotoxin, efc.).

4. Antibody-dependent cell injury (Phagocytosis and K-
cells, efc.).

This kit can also be used for the determination of survival rate
of the cells.

B Kit Contents

1. 296-50611 Color Reagent for 5mL 10 bottles
- Nitrotetrazolium Blue 3.7 mg/vial
- Diaphorase
- NADH
2. 293-50621 Buffer Solution 55 mL 1 bottle
- DL-Lithium lactate 50 mg/mL
3.290-50631  Stop Solution 55 mL 1 bottle
- 1 mol/L Hydrochloric acid
4.293-50641  Microplates 10 plates
96 wells  (Not sterilized)
B Characteristics

1. Measurement of alive cells not only dead cells is possible.

2. Highly sensitive determination of toxicity is possible by the
direct measurement of dead cells.

3. Enzymatic measurement provides a quantitative determina-
tion of cell membrane injury with a high precision.

4. The detection sensitivity can be controlled by modifying the
time for sample treatment or coloring reaction.

5. Because the culture supernatant is used as a specimen,
there is no loss of the cells which enables prospective follow
up of bioactivities.

6. Sterilized procedure is not necessary because of the short
time procedure.
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M Principle of the method

LDH catalyzes the conversion of lactate to pyruvate in the
presence of NAD. In the reaction lactate is oxidized to pyru-
vate and an equivalent amount of NAD is reduced to NADH.
The NADH formed reduces nitrotetrazolium blue in the
presence of diaphorase to produce purple-blue diformazan.
The absorbance of this dye is measured at 560 nm (= 10 nm).

Lactic Acid NAD+ Diformazan

Pyruvic Acid NADH Nitrobluetetrazolium

Bl Detailed procedure

1. Materials required but not supplied
Medium
Cells
Sample
Phosphate buffered saline (PBS)
Sterilized 96 well microplate (for incubation):

for preparation of a Cell Plate and a Sample Plate

Tween 20
Centrifuge (with a rotor for microplate)
Dispenser (multichannel pipettes)
Microplate reader capable of reading absorbance at 560
10 nm

2. Preparation of a Cell Plate
First, 96 well microplate with cells for sample treatment is
prepared.

<Suspended cells>

(1) Take cells into a centrifuge tube and centrifuge for 5
minutes at 1,000 rpm.

(2)Remove the supernatant, suspend the cells in PBS, and
centrifuge for 5 minutes at 1,000 rpm.

(3)Remove the supernatant, dilute the cells to get a concen-
tration of 1 X105 cells/mL, and dispense 50 xL of suspen-
sion into each well of the microplate (5,000 cells/well).

* Take care that a homogeneous suspension is dispensed
into the well.

(4) Use the plate prepared here as a Cell Plate for suspended
cells.

<Adherent cells>

(1) Take cells into a centrifuge tube and centrifuge for 5
minutes at 1,000 rpm.

(2)Remove the supernatant, suspend the cells in the media,
and centrifuge for 5 minutes at 1,000 rpm.

(3)Remove the supernatant, dilute the cells to get a concen-
tration of 1 10° cells/mL, and dispense 50 pL of suspen-
sion into each well of the microplate (5,000 cells/well).

* Take care that a homogeneous suspension is dispensed
into the well.

(4) Incubate the plate with cells in 5% CO, incubator over-
night at 37°C.

(5)Remove the medium, wash twice with 100 L of PBS,
and dispense 50 L of PBS into each well.

(6) Use the plate prepared here as a Cell Plate for adherent
cells.
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3. Preparation of a Sample Plate

A 96 well microplate as a Sample Plate is prepared here be-
fore Sample Treatment.
The following procedure helps efficient dispensing of the
sample into the Cell Plate using multichannel pipettes.
<Preparation of samples>
(1)Sample (S)
Prepare the samples of various concentrations diluted
with PBS. Because samples are diluted by 2 (1 + 1) when
sample treatment is made, prepare the samples with dou-
ble concentration of the final concentration to be check-
ed.
(2) Negative Control (NC)
Use PBS as a specimen for Negative Control.
(3)Positive Control (PC)
Use 0.2% Tween 20 dissolved in the PBS as a specimen
for positive Control.
<Example of sample location>
All the samples with different concentration, Negative
Control, and Positive Control should be located in the
same positions as used for sample treatment.

0.005 0.01 0.02 0.04 0.06 0.08 0.10 «—— Sample conc (%)
1 2 3 4 5 6 7 & 9 10 11 12

S|S|S|S|S|S|S|NCINC|NC

S|S|S|S|S|S|S |PCPC|IPC

. Sample Treatment

(1) Dispensation of the samples
Transfer 50 4L of each sample (including NC and PC)
from Sample Plate to the respective well in the Cell
Plate.

(2) Sample treatment

After dispensing the sample in (1), allow the plate to
stand for 15 minutes at room temperature.
*Use the most suitable treatment condition for the ex-
periment (e.g., usage of CO; incubator at 37C, efc.). De-
tection sensitivity can be variable by changing the time
for sample treatment.

(3) Mix the plate moderately.

(4) Centrifuge the plate for 3 minutes at 1,000 rpm.

(5) Take 50 L of supernatant from each well of the Sample
Plate, dispense it into the plate included in the kit (Reac-
tion Plate).

* Take care not to suck the cells when taking the super-
natant.

. Preparation of Coloring Solution

Dissolve the whole contents of Color Reagent with 5.0 mL
of Buffer Solution and use this solution as Coloring Solution.
* One vial of Color Reagent is for use with one 96 well plate.

. Coloring reaction

Dispense 50 L of Coloring Solution into the wells which
contain supernatant from Sample Plate and allow it to stand
for 45 minutes at room temperature.

* Detection sensitivity can be variable by changing the reac-

tion time in this step.
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10.

11.

. Dilution of Stop Solution

Dilute the Stop Solution with the same volume of distilled or
deionized water (1 + 1) and use this solution as Diluted Stop
Solution.

. Termination of coloring reaction

Dispense 100 pL of diluted (1+ 1, with distilled or deionized
water) Stop Solution into each well.

. Measurement

Measure the absorbance of reaction mixture by a microplate
reader at 560 = 10 nm within 90 minutes after termination of
coloring reaction.

* In the case that the absorbance for Positive Control ex-
ceeds 1.4, shorten the time for coloring reaction or dilute
the supernatant obtained in step (5) of ‘4. Sample treat-
ment’’ so that the absorbance of Positive Control becomes
below 1.4.

Data analysis

Cell injury rate is calculated by using the following equa-

tion.

(S-N)

Cell injury rate (%) = PoN) X 100

S: Absorbance of the sample
N: Absorbance of Negative Control
P: Absorbance of Positive Control

Prepare a graph similar to the one shown below by plotting
the cell injury rate (ordinate) against sample concentration
(abscissa) and determine LDso value. The LDs, is defined as
the sample concentration where the cell injury rate is 50%.

—
o
=]

Cell injury rate (%)
o
(=)

10 100 1000
Concentration (xg/mL)

Correction of the results

LDH activity cannot accurately be measured when the sam-
ple contains some factor which influences the LDH activity
is necessary.

When the sample inhibits or enhances the LDH activity, a
correction should be made in the measurement of LDH ac-
tivity (Coloring reaction). LDH solution prepared from the
cell by the means like freezing and thawing of the cell is
used to correct the LDH activity. Following absorbances
are to be measured in the coloring reaction.

Cell injury rate is calculated by using the following equa-
tion.
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Cell injury rate (%) = P-N) X100 |[-oeeeeeeeee (0’

A: Absorbance obtained by the coloring reaction using LDH
solution and sample with respective concentration as
specimen.

B: Absorbance obtained by the coloring reaction using LDH
solution and PBS.

In the case the sample is influentially colored, absorbance (C)
for each sample obtained by the coloring reaction using PBS in-
stead of color reagent should be deducted from S in equation
1) or (2).

M Limitations of the procedure

(1)Keep all the reagents under the specified conditions and do
not use the reagent past the expiration date stated on each
reagent container label.

(2) Take care that the sample is not adhered to the side wall of
the microplate and mix it well with Coloring Solution.

(3)Colored reaction mixture after the addition of Reaction Ter-
minator is stable for 3 hours under a light protection.

(4) The Stop Solution contains 1N HCI and should be handled
with a due caution.

B Storage condition and expiry date

(1)Storage: Keep at 2~10C in a dark place.
(2)Expiry: Indicated on the label.
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FUJIFILM Wako Pure Chemical Corporation

1-2, Doshomachi 3-Chome, Chuo-Ku, Osaka 540-8605, Japan
Telephone : +81-6-6203-3741

Facsimile +81-6-6201-5964

http:/ffwk.fuijifilm.co.jp

FUJIFILM Wako Chemicals U.S.A. Corporation  FUJIFILM Wako Chemicals Europe GmbH

1600 Bellwood Road Fuggerstrasse 12

Richmond, VA 23237 D-41468 Neuss

USA. Germany

Telephone : +1-804-271-7677 Telephone : +49-2131-311-0
Facsimile +1-804-271-7791 Facsimile +49-2131-311100
http://www.wakousa.com http://www.wako-chemicals.de
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2) Decker, T. and Lohmann-Matthes, M.-L. : J. Immunol.
Methods, 115, 61 (1988).
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