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Kit contents AKLE96.300

LDH | Reconstitution Solution
LDH 1l NADH
LDH 1 Pyruvate

1 Instruction manual

Kit contents AKLE96.1200

1 x90 ml
1 x 65 ml (after reconstitution)
1 x 15 ml (after reconstitution)

LDH | Reconstitution Solution
LDH I NADH
LDH Il Pyruvate

1 Instruction manual

2x 180 ml
2 x 130 ml (after reconstitution)
1 x 60 ml (after reconstitution)
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Kit contents AKLE96.2400

LDH | Reconstitution Solution 4 x 180 ml
LDH Il NADH 4 x 130 ml (after reconstitution)
LDH 1 Pyruvate 2 x 60 ml (after reconstitution)

1 Instruction manual

Material required but not provided:

Test cells
Culture medium
Sterile water
Triton X-100

96-well microplates
Sterile reagent reservoirs
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Storage conditions

All reagents are shipped at ambient temperature, but need different handling and storage upon
arrival for optimal performance and shelf life as indicated on the vials.

Upon arrival

LDH | and LDH Il should be stored at 4°C
LDH Il should be stored at -20°C until use.

LDH Il (NADH) should be white to lightly yellow. It should not be used if it has turned into an intense
yellow color. NADH is subject to photodegradation. Excessive exposure to light may reduce accuracy
and sensitivity.

Storage after reconstitution

Reconstituted LDH Il (NADH) solution may be stored refrigerated (4 °C) and protected from light for
not more than 1 day. Storage for several months is possible in a ultra-low freezer (< -40°C).
Solutions of pyruvate (LDH 1ll) may be stored at —20°C or below for up to 2 months.
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Limitation of use and interfering factors

This kit is for research use only, and not for human diagnostic purposes.

Colored compounds and substances inhibiting dehydrogenases may lead to erroneous
results.

We recommend to use medium with serum (£5%) for this assay. If this is not feasible, we
recommend to add of serum (1% final) or BSA (0.1% final) to the wells just prior to the transfer
of the supernatant.

High concentrations of FCS should be avoided as it can contain LDH and contribute to
elevated background activity.

Precautions

It is advisable to work in a hood and to wear glasses, gloves and a mask. After skin contact with any
reagents of this kit wash affected areas with water and soap.

NADH (LDH 1) is toxic. In case of contact of eyes with NADH solution, immediately flush eyes with
copious amounts of water and consult a physician.
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Technical information, questions

For any questions, supplementary information or suggestions, please contact the technical support
department of Aniara:

Phone : 866-783-3797
Fax : 513-573-9241
Email : [inffo@aniara.com

Important note:
Please read the complete manual carefully before starting the assay!
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Extracellular LDH test principle

Cell death or cytotoxicity is classically evaluated by the quantification of plasma membrane damage.
Lactate dehydrogenase (LDH) is a stable cytoplasmic enzyme present in all cells, and is rapidly
released into the cell culture supernatant upon membrane damage or cell lysis. This assay is a fast
and simple method to determine changes in the plasma membrane upon incubation with a test
compound. The assay is carried out with an aliquot of the supernatant and leaves the cells
undisturbed and they may therefore be used for further testing.

This version of the LDH test is unaffected by pyruvate present in the medium.

LDH reduces pyruvate to lactate by oxidizing NADH to NAD*:

LDH
pyruvate + NADH + H* > lactate + NAD*

The consumption of NADH is measured spectrophotometrically by a decrease in the OD at 340 nm.

Determinations of LDHe can be performed with the same cells at several time points of test
compound exposure.
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Protocol

Subculture of cells to 96-well plates

Note:
The cell seeding step can easily result in uneven cell densities in the wells of the microplates. Make
sure your cell suspension is homogeneous and devoid of large cell aggregates!

Cell density:
Optimal sensitivity is obtained with near-confluent cells at the time of the assay. The actual cell

number to be used depends on the size of the cells, the culture doubling time and the duration of the
culture phase before the assay is performed. For average sized adherent cells such as mouse
fibroblasts and a total culture phase of 48 hrs we recommend to seed 20'000 cells into each well.
Fewer cells may be necessary for longer exposure times and larger cells.

Trypsinize the cells according to the standard operating procedures of your laboratory.
Optimally, cells in the log phase of growth should be used.

Resuspend the trypsinized cells in complete culture medium such that the desired cell number
per well is present in 200 pl of medium.

Pour sterile water into a sterile reagent reservoir.
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Dispense 200 pl of the sterile water in each well of rows A and H, and in each well of columns
1 and 12 (see figure), to reduce culture medium evaporation during incubation. (Erroneous
results may be obtained upon uneven evaporation of culture fluid.)

Pour the cell suspension into the same sterile reagent reservoir.
Dispense 200 pl of cell suspension into the remaining wells of the 96-well plates.

Incubate the plate in a humidified incubator at 37°C, 5% of CO, overnight or for 24 hours.
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Preparation of test compound stock solutions

We recommend to use the plate layout described below. This allows to evaluate 2 compounds per
plate in triplicate, 8 serial dilutions, with negative and positive controls.

Prepare 8 sterile concentrations of each test compound that are 10X more concentrated than
the concentrations to be used in the assay: Prepare the highest desired concentration and
then the seven lower concentrations by serial dilutions with appropriate solvent. Use culture
medium as solvent if possible.

Dilute each 10X concentration 1:10 with culture medium

Note that it may be necessary to make more concentrated stock solutions in order to
avoid final solvent concentrations that may interfere with cell growth. If DMSO, ethanol
or methanol are used as solvents, the final solvent concentration should not exceed
2%. Equal solvent concentrations should be used for all compound solutions.

Preparation of the negative control and the total LDH control

For 1 plate:
Mix 500 pl of solvent with 4.5 ml of culture medium (if 10X concentration of test compounds is

used) (SC).
Prepare 700 pl of culture medium containing 1% Triton X-100 for the total LDH control (TL)
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Exposure of the cells with test compounds

Inspect the cells with a microscope. Cells should be distributed evenly between wells and look
healthy.

Remove the culture medium sterilly from each well either with a multi-channel pipette
(recommended) or by using a sterile pipette attached to a vacuum source. Avoid scratching
the bottom of the wells with the cells. The removed medium should be replaced rapidly with
the test compounds in medium to avoid stress and cell death due to drying cell layers.

Recommended dosing configuration (see figure below):

Add 200 pl of culture medium to wells B2, C2 and D2 (cell growth control = GC).

Add 200 pl of culture medium with 1% Triton X-100 to wells E11, F11 and G11 (total LDH
control =TL)

Add 200 pl of culture medium — solvent mixture (page 11) to wells E2, F2, G2, B11, C11 and
D11 (solvent control = SC) and to the wells of columns 1 and 12 (blank = B).

Add 200 pl of the lowest test compound concentrations (X1) to wells B, C, D of column 3, 200
ul of test compound concentration X2 to wells B, C, D of column 4 and proceed through
column 10 by adding 200 pl of test compound concentrations X3-X8.
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Add 200 pl of the lowest test compound concentrations (Y1) to wells E, F, G of column 3, 200
ul of test compound concentration Y2 to wells E, F, G of column 4 and proceed through
column 10 by adding 200 pl of test compound concentrations Y3-Y8.

Incubate the plate for the desired length of time. Several LDHe measurements can be
performed at different time points of compound exposure.
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Recommended 96-well plate configuration

9 10 11 12
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Rows A + H: sterile water

I ¢ m m T O W >

B: culture medium + solvent without cells (negative control)

GC: culture medium + cells (cell growth control)

SC: culture medium + cells + solvent (solvent control)

TL: culture medium + cells + 1% Triton X-100 (total LDH content)

X1, X2,..., X8 and Y1, Y2,..., Y8: culture medium + cells + different concentrations of two compounds
X, Y.
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Extracellular LDH Test Procedure

Caution: the contents of LDH Il and LDH Ill may stick to the walls of the bottles. Add the required
volume of LDH | and invert the bottles until the contents are completely dissolved. Immediately before
use, reconstitute LDH Il and LDH Il as follows:

Small kit (AKLE 96.300) with 65 ml and 15 ml, respectively, of LDH | reconstitution solution.

This provides enough solution for 4 plates.

Large kit: (AKLE 96.1200 and AKLE 96.2400) with 130 ml and 60 ml, respectively, of LDH |
reconstitution solution. This provides enough solution for 8 (LDH II) and 16 (LDH IlI) plates.
Reconstitute the second LDH Il bottle only when needed (more than 8 plates to be tested).

If fewer plates are used at a time, the LDH Il (NADH) solution may be stored in a ultra-low freezer
(<40°C). Solutions of NADH may be kept refrigerated and protected from light for not more than 1
day. Solutions of pyruvate (LDH IIl) may be stored at —20°C or below for up to 2 months.

It is recommended to pre-heat the LDH I, II, lll solutions at 37°C in a water bath before use

Remove the 96-well plate from the incubator

With a multichannel pipettor, transfer 20 pl of the supernatant from each well (rows B to G) to
a new 96-well plate duplicating the previous plate configuration.
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Mix 16 ml LDH Il with 3.4 ml LDH Il (for 1 plate, 72 wells).
Add 240 pl/well of the LDH Il / LDH IIl mix. This starts the reaction.

Start immediately to read kinetically at 340 nm for 25 min at 37°C. Readings can also be done
at RT, with an extended incubation time of 1 hr.

Air bubbles interfere with the measurement and must be removed prior to reading, e.g. by
quickly moving with a gas flame over the wells; (CAUTION!). A hair dryer can be used for
the same purpose.
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LDHE assay

Transfer 20 ul of supernatant

to a new 96-well plate
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Quality control of the assay

The mean OD values in the wells without test sample (solvent control, SC) correspond to a viability of
100% (wells E2, F2, G2, B11, C11 and D11).

The solvent controls (SC) are placed at the left and right side of the 96-well microplate to detect
systematic errors. The assay is acceptable, if the left and right sided mean values do not differ more
than 15% from the mean of all solvent controls (+/- 15%)

The cell growth controls (GC) allow to detect solvent effects. If the solvent control values differ
significantly from the growth control values, inhibition values of test compounds are to be interpreted
with caution. If possible chose a different solvent.
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Data analysis

After the kinetic reading, plot ODa4 vs. time (min.). This allows you to see the activities of test
compounds relative to the B, SC, GC, and TL controls.

L929 + Isophorone, LDHe

—e— Blanc
Grow th Control

Solvent Control
D Sk —¥— Triton X-100
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This graph shows the titration of Isophorone on L929 fibroblasts. It can be seen that there is a
decrease of ODs4 even in the Blank control, due to LDH present in the FCS. Growth and Solvent
Controls are a bit more active than the Blank probably due to the presence of LDH from the cultured
cells. The Triton X-100 control gives the maximum activity after total lysis.

The highest concentration (1%) of Isophorone shows an apparent decrease of LDHe activity. This is
possibly due to interference with the assay such as inhibition of the released LDH.

Inspect your graph and identify a time interval where the curves are almost linear. In the above
example we would choose the interval from 0 to 10 min.

Determine the AOD/min for each well. Calculate the mean AOD/min for each test compound

concentration. Extracellular LDH is expressed in Units as " nanomoles NADH consumed / min / ml ".
Calculate as follows:

AOD/min x 0.260 x 1000

NADH consumption =

6.2 x20
0.260 ml: reaction volume in ml
1000 pl: allows to calculate the result in ml
6.2: millimolar extinction coefficient of NADH at 340 nm
20 pl: volume taken for the assay
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For the above example this gives

Blank GC
10 - t10 0.073 0.098
10 - t10/min 0.007 0.010
10 - t10/min - blank 0.003
Units NADH consumed (nMol/min/ml) 0.006
% of Max. (Triton X-100) 3
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A graphic representation allows to determine the concentration of test compound giving an inhibition

of 50% (ICsx): For Isophorone on L929 cells this is 0.2%.

Isophorone Toxicity (LDHe)
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ICs0 values can also be calculated using the CelTox software available from Xenometrix.
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