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EZcount™ Lactate Dehydrogenase Cell Assay Kit

Product Code: CCKO036

1.

| ntroduction:

Lactate dehydrogenase (LDH) is a cytoplasmic enzyme
present in all mammalian cells. Plasma membrane of live
cellsisimpermeableto LDH. However itisrapidly released
into the culture medium when plasma membrane is
damaged. The quantity of the leaked LDH is used as a
measure of cell cytotoxicity. Due to low molecular weight
(35kDa) LDH is easily released from the cells even with
very minor damage or perturbations in the membrane. This
makes the LDH release assay very sensitive.

CCK036, EZCount™ LDH Cell Assay Kit has been
designed for rapid determination of cell cytotoxicity using
an enzyme coupled two step reaction

About the Assay:

EZcount™ Lactate Dehydrogenase (LDH) is based on an
enzyme coupled reaction in which the LDH released from
cells with damaged membrane reduces the tetrazolium dye
to a coloured formazan product. Thereaction takes placein
two steps -

Step 1.
LDH catalyzes the conversion of lactate to pyruvate via
reduction of NAD+ to NADH.

Step 2:

NADH thus generated reduces the tetrazolium dye to a
coloured formazan product which can be measured
spectrophotometrically.
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Fig 1. Schematic representation of measurement of LDH released
from damaged cells

Applications of LDH cell assay

e Determination of substance mediated cytotoxicity
e Determination of cell mediated cytotoxicity

e Edtimation of total cell number

Kit contents:
Thekit is sufficient for 500 assays.
Contents .

Code Description Quantity Storage
CCKO036(A) | LDH reagent 5x 5ml -200C in dark
CCK036(B) | Lysissolution 5ml -200C in dark
CCK036(C) | Stop solution 25ml -20°C in dark

Materialsrequired but not provided in thekit:

e Cdlsin appropriate medium

e Adjustable pipettes and a repeat pipettor

e 96-well plate for culturing the cells

e 96-well plate reader capable of measuring the
absorbance at 450nm and more than 600nm.

General guidelines:

It is important to optimize experimental factors like cell
density, incubation time, media composition and
concentration of the agents under investigation prior to use
of EZcount™ LDH Cell Assay Kit.

5.1 Assay controls
It is necessary to include different types of controls
depending on application of LDH assay. The controls
specific for the assay typesare given in section 6.3 and
6.4. Given below are the general assay controls to be
included irrespective of the type of assay.
1. Maximum LDH control:
It is recommended to perform maximum LDH
estimation to determine total amount of LDH
present inthecells. A critical factor that affectsthe
value of maximum LDH control is the time of
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addition of lysis solution. Approximate half-life of
LDH intheculturemediumis9—10hours. If lysis
solution is added at the beginning of exposure
period and if the exposure period is greater than 9
hours, the quantity of active LDH remaining at the
end of experiment may underestimate the quantity
of LDH present in untreated cells. On the other
hand, if lysis solution is added at the end of
experimental exposure period, cell in the
untreated control wells will proliferate and
increase in number and may have more LDH
present at the end of the exposure period. Thiswill
give higher LDH values compared to the LDH
values that would be present in the beginning of
the exposure period. Considering these
possibilities, time of addition of lysis solution
should be empirically determined.

2. Background control

Significant amount of LDH is present in the serum
used for supplementing the culture medium.
Amount of LDH present in the serum varies batch
wise. This contributes to the background
absorbance / fluorescence. Hence it is
recommended to set a background control that
contains medium without cells. Absorbance
/fluorescence of background control wells should
be subtracted from absorbance / fluorescence
values of experimental wells to get corrected
absorbance readings. Alternatively, reduced
serum media or serum free media can be used to
eliminate or reduce the background dueto LDH in
the serum.

3. Untreated control
Untreated control, also known as vehicle control
should be included in the assay to obtain LDH
values generated due to the solvent in which test
compound is dissolved. Untreated control wells
contain the solvent at a concentration used for
dissolving the test compound.

5.2 Incubation period and temperature
Significant fluorescence signal / absorbance is
produced under recommended assay conditionsi.e. 10
minutes incubation at room temperature.
If higher fluorescence signal / absorbance is required,
incubation time or incubation temperature (up to 37°C)
or both can be increased.

5.3 Accuracy
e Toobtain statistically significant data, performthe
assay in triplicates or more.
e Accuracy of the assay depends on pipetting skills
of the personnel. Inappropriate addition and

mixing practices may result in erroneous and
false-positive or false-negative results.

e Use of a repeating pipettor is recommended to
deliver the reagents to the wells. This saves time
and hel ps maintain more precise incubation times.

e Pipette tip should be equilibrated with the reagent
before use. Thisis carried out by slowly filling up
the tip with reagent and gently expelling the
contents, several times.

5.4 CultureMedium

e Phenol red interferes with the measurement of
fluorescence / absorbance; therefore the culture
media used for the assay should not contain
phenol red.

e Culture medium supplemented with pyruvate
reduces the rate of reaction as it reduces the rate
of conversion of lactate to pyruvate by LDH.
When use of pyruvate containing medium is
obligatory, it is recommended to increase either
incubation time or incubation temperature (up to
37°C) or both.

5.5 Stop solution

Stop solution should not be added while performing
kinetic studies.

5.6 Light sensitivity of LDH reagent
LDH reagent is extremely sensitiveto light. Prolonged
exposure of the reagent results in increased
background and decreased sensitivity.

Directionsfor use:

Users are advised to review entire procedure
before starting the assay

6.1 Preparation of cells:
Always use freshly harvested cells for assay. Seed the
cells in a cell culture flask or dish in an amount
appropriate for the assay and incubate at 37°C in a 5%
CO, environment. Allow the cells to grow up to 24
hours or till confluence is reached.
Harvest the cells in a phenol red free medium and use
for the assay. Refer section 5.4 for specifications of the
medium required for the assay.
(Note: The quantity of the cell suspension to be seeded
in the medium depends upon doubling time of
individual cell lines and seeding density to be used in
the assay.)
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6.2 Optimization of cell density

It is recommended to determine the optimum cell
density for every cell type as different cell types may
contain variable amount of LDH. Optimum cell
density is that cell density in which the difference
between maximum LDH control and untreated control
IS maximum.

1. Harvest the cells as mentioned in section 6.1.

2. Preparedifferent cell densities by seria dilution.

3. Seed 90pl of each cell density in triplicates for
maximum LDH control and in triplicates for
untreated control.

4. Include background control (100ul of culture
medium) in triplicates.

5. Incaseof adherent cellsincubate the plate at 37°C
for 12 — 16 hours to allow the cells to attach
bottom of plate.

Suspension cells can be used immediately after
seeding.

6. Thaw lysissolution CCK036(B) and equilibrate it
at room temperature

7. After incubation, add 10ul lysis solution
CCKO036(B) to each well of maximum LDH
control and add 10yl DPBS to each well of
untreated control to compensate for the volume.

8. Incubate the plate at 37°C and 5% CO2 for 30 —
45 minutes.

9. Observe cell lysisin maximum LDH control cells
microscopically.

10. Centrifuge the plate at 1500rpm for 5 minutes to
settle the cell debris at the bottom of wells.

11. Aseptically transfer 50ul supernatant from each
well to anew 96 well plate.

12. Add 50ul LDH reagent to each well and incubate
the plate at room temperature for 15 — 30 minutes
(or till the colour development is sufficient.) Note:
Cover the plate with aluminiumfoil to avoid
exposure to light.

13. Thaw stop solution CCK036(C) and equilibrate it
at room temperature.

14. Add 50pl of Stop solution CCK036(C) to each
well and read the absorbance at 490nm as a main
wavelength and a reference wavelength greater
than 600nm.

15. Subtract the average absorbance vaues of
background control wells from average
absorbance values of maximum LDH control
wells and untreated control wells.

16. Plot a curve of maximum LDH control and
untreated control with cell density on X-axis and
absorbance on Y -axis.

Note: Refer figure 2 for more details
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Fig 2: Determination of optimum density of CHO cells
CHO cellswere serially diluted and plated in triplicate in 96
well plate. Maximum LDH control cells were treated with
lysis solution and PBSwas added to untreated control cellsto
compensate for the volume. LDH reagent was added to all
wells after lysistreatment. Asindicated in the graph, optimum
cell density for CHO cellsis 0.5 x 10° cells/ml.

6.3 Substance mediated cytotoxicity assay

In addition to the controls mentioned in section 5.1, it
is necessary to include vehicle control and volume
correction control when performing LDH assay for
determination of substance mediated cytotoxicity.
Vehicle control: Corrects the LDH generated due to
the solvent used for dissolving the test substance
Volume correction control: Corrects the volume
change caused by addition of lysis solution / test
substance.

1. Seed 90ul cell suspension in a 96-well plate at the
optimized cell density.

2. In case of adherent cells, incubate the plate in an
incubator at 37°C and 5% CO; for 12 - 16 hoursto
allow attachment of the cellsto wells.

3. In case of suspension cells, perform the assay
immediately after plating the cells.

4, Set up appropriate assay control as mentioned in
section 5.1. (Refer Table 1 for complete assay
scheme).

5. Thaw lysissolution CCK036(B) and equilibrate it
at room temperature.

6. Add 10pl lysis solution CCK036 (B) to maximum
LDH control wells, 10ul test compound to
experimental wells, 10ul DPBS to untreated
control wells and 10ul solvent to vehicle control*
wells. Include background control consisting of
culture medium without cells.

Note: The time at which lysis solution is added to
the maximum LDH control wells should be
determined empirically. Refer section 5.1 for more
details.

*|f test compound is dissolved in DPBS, untreated
control servesas a vehicle control also.
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7. Incubate the plate at 37°C and 5% CO, for 30 —45 16. Calculate the average absorbance values from triplicate
minutes. values.
8. Observe cell lysisin maximum LDH control cells LDH generated due to effect of test compound on the
microscopically. cells
9. Centrifuge the plate at 1500rpm for 5 minutes to A = Avg absorbance of test — Avg absorbance of
settle the cell debris at the bottom of wells. background control (or vehicle control if applicable)
10. Aseptically transfer 50ul supernatant from each
well to anew 96 well plate. Total LDH released from the cellsdueto complete lysis
11. Thaw a bottle of LDH reagent CCK036(A) and B = Avg absorbance of maximum LDH control — Avg
equilibrate it at room temperature. absorbance of volume correction control
12. Add 50ul of LDH reagent to each well and
incubate the plate at room temperature for 15— 30 Baseline LDH released from the cells
minutes (or till the colour development is C = Avg absorbance of untreated control — Avg absorbance
sufficient). of background control
Note: Wrap the plate in aluminium foil to avoid
exposure to light. o A-C
13. Thaw stop solution CCK036(C) and equilibrate it % Cytotoxicity = 100x 27~
at room temperature.
14. For end point assay, add 50ul of Stop solution
CCKO036(C) to each well and read the absorbance
at 490nm as a main wavelength and reference
wavelength greater than 600nm.
Note: Refer Fig 3 for substance mediated
cytotoxicity assay.
15. For kinetic assay do not add the stop solution. Dire
ctly read the absorbance at specified wavelength.
Maximum Untreated cc\)/r?leli:rt?gn Background Text cc\)/netz?lcjlz f
LDH Control Control Control .
control applicable)
Cedlls 90ul ooul - - o0ul ooul
Culture medium - - 0ul 100ul - -
Incubate the plate for 12 — 16 hours at 37°C 5% CO»
Test compound - - - - 10ul -
Solvent / vehicle - - - - - 10pl
Gently swirl to mix the contents and incubate the plate for required period of time at appropriate temperature and humidity
conditions
Lysis solution 10ul - 0ul - - -

DPBS - 10ul - - - 5

Gently swirl to mix the contents and incubate the plate at 37°C, 5% CO- for 30 — 45 minutes

Centrifuge the plate at 1500rpm for 5- 10 minutes

Transfer the 50ul supernatant from each well to a separate plate

L DH Reagent Mix | 50l | sow | sou | sow [ sou ] 50pl

Gently swirl to mix the contents and incubate the plate at room temperature for 15 — 30 minutes or till the colour
development is sufficient

Stop solution ‘ 50ul ‘ 50ul | 50ul ‘ 50ul ‘ 50ul | 50ul

Gently swirl to mix the contents and read absorbance at 490nm (main wavelength) and >600nm (reference wavelength)

Table 1: Substance mediated cytotoxicity assay scheme
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Fig 2: Triton X 100 mediated cytotoxicity in CHO cells

CHO cellswere plated in triplicate in 96 well plate at the density of
0.5 x 105cells/ml. Maximum LDH control cells were treated with
lysis solution and PBS was added to untreated control cells to
compensate for the volume. Experimental cells were treated with
various concentrations of Triton X-100. LDH reagent was added to
all wells after the treatment. Percentage cytotoxicity in each Triton-
X-100 concentration was cal culated and the graph of % cytotoxicity
was plotted against Triton X-100 concentration.

6.4 Cell mediated cytotoxicity assay
Cdl mediated cytotoxicity is characterized by
cytolysis of target cells by effector cellsin amulti-step
process. EZcount™ LDH cell assay kit can be used for
determination target cell viability in an effector cell
mediated cytotoxicity assay.

Most commonly used effector cellsare antigen specific
cytotoxic T lymphocytes and non-specific natural
killer (NK) cells and macrophages.

The target cells to which these effector cells are
directed include allogenic cells, malignant cells, virus-
infected cells and chemically conjugated cells.

In addition to the controls mentioned in section 5.1, it
is necessary to include certain other controls when
performing LDH assay for determination of cell
mediated cytotoxicity.

Effector cell untreated control: Corrects the
spontaneous release of LDH from effector cells

Target cell untreated control: Corrects the
spontaneous release of LDH from target cells

Target cell maximum LDH control: Required in
calculations to determine 100% release of LDH

% Cytotoxicity

Volume correction control: Corrects the volume
change caused by addition of lysis solution

1. Prepare serial dilutions of effector cells with
culture medium.

2. Add50ul of effector cell suspensionin -

- Testwells
- Effector cell untreated control

3. Adjust the density of target cells to twice the
optimized cell density.

4. Add50ul target cell suspensionin—

- Testwells

- Target cell untreated control

- Target cell maximum LDH control
5. Add 100ul culture mediumin—

- Volume correction control and

- Background control

6. Incubate the plate at 37°C and 5% CO; for
required period of time.

Note: refer table 2 for detailed assay scheme.

7. Thaw lysis solution CCK036(B) and equilibrate it
at room temperature.

8. Add 10ul lysis solution CCK036(B) to
- Volume correction control and
- Target cell maximum LDH control

9. Incubate the plate at 37°C for 30 minutes.

10. Centrifuge the plate at 1500rpm for 5 — 10
minutes.

11. Transfer 50ul supernatant from each well to a
separate 96 well plate.

12. Thaw LDH reagent CCK036(B) and equilibrate it
at room temperature.

13. Add 50ul LDH reagent CCK036(A) to each well
and wrap the plate with aluminium foil to protect
from light.

14. Incubate the plate at room temperature for 15— 20
minutes or until the colour development is
sufficient.

15. Add 50ul stop solution CCK036(C) to each well
to stop the colour devel opment.

16. Read the absorbance a 450nm as a man
wavelength and reference wavelength greater than
600nm.

17. Calculate average absorbance vaues from
triplicate values.

18. Calculate percentage cytotoxicity using the
formula mentioned on next page.

Test — Effector cell untreated control — Target cell untreated control — background control

X (Target cell max. LDH control — Volume correction control) — (Target cell untreated control — background control)
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Target Cell Effector Cédl | Target Cell Volume Backaround
Test Untreated Untreated | Max.LDH | correction Co?urol
Control Control Control control
Effector Cells 50ul - 50pl - - -
Target Cells 50ul 50ul - 50ul - -
Culture medium - - - - 100ul 100u!
Incubate the plate for required period of time at 37°C 5% CO-
Lysissolution - - - 10ul 10ul -

Gently swirl to mix the contents and incubate the plate at 37°C, 5% COfor 30 — 45 minutes

Centrifuge the plate at 1500rpm for 5- 10 minutes

Transfer the 50ul supernatant from each well to a separate plate
LDH Reagent Mix 50ul 50ul 50ul 50ul 50ul 50ul

Gently swirl to mix the contents and incubate the plate at room temperature for 15 — 30 minutes or till the colour
development is sufficient

Stop solution 50ul 50ul 50ul 50ul 50ul 50ul

Gently swirl to mix the contents and read absorbance at 450nm (main wavelength) and >600nm (reference wavel ength)

Table 2: Cell mediated cytotoxicity assay scheme

7. Storage and Stability:
LDH reagent is photosensitive. Store it away from bright
light.
LDH reagent is a mixture of enzymes and substrates
involved in conversion of lactate to pyruvate. Prolonged
exposure of the reagent may cause loss in activity of
enzymes.
For long term use, store the reagent at -20°C.
Use before expiry date given on the product label.
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8. Troubleshooting points:
Use the following troubleshooting guidelines for technical assistance

Problem

Cause

Solution

High background
absorbance

High LDH content in the serum used for
culturing

Decrease the serum concentration to 5%

Change the lot of serum or source of serum.
Increasing levels of LDH activity has been
observed in human AB serum, horse serum,
fetal bovine serum and calf serum

High absorbance values of
untreated control

Higher cell density

Repeat the assay with lower cell densities

Cells used for the assay not healthy

Check viability and morphology of the cells
before using them for the assay. Use healthy
cells with more than 90% viability

Absorbance / fluorescence
values higher than expected

Coloured test compound being tested

Determine the inherent absorbance of
compound without adding LDH reagent
mixture

Production of excess LDH by dead cells

Repeat the assay with reduced cell densities

Reduce the exposure period of cells with
test compound and repeat the assay

Very low absorbance values

Production of very low amount of LDH

Repeat the assay with higher cell densities

Inadequate incubation with test
compound / LDH reagent

Exposethe cellsto test compound for longer
duration and repeat the assay

Expose the cells to LDH reagent for longer
duration and measure the absorbance /
fluorescence

Prolonged exposure of cellsto the test
compound

Expose the cells to test compound for
shorter duration and repeat the assay. (Half-
life of LDH in culture medium is 9 — 10
hours. If cells are exposed to test compound
for more than 9 — 10 hours, LDH released
from the cels may lose the activity,
resulting in low readings.

Random absorbance
values/ poor consistency of
replicates

Pipetting error

Perform the assay using automated
electronic pipettes for seeding the cell
suspension and adding the reagents

Test compound under study which is
responsible for improper response of the
cellsto LDH reagent

Refer to the pharmacological properties of
the compound

Disclaimer: Revision: 02/2023

User must ensure suitability of the product(s) in their application prior to use. Products conform solely to the information contained in this
and other related HiMedia™ publications. The information contained in this publication is based on our research and development work and
is to the best of our knowledge true and accurate. HiMedia™ Laboratories Pvt. Ltd reserves the right to make changes to specifications and
information related to the products at any time. Products are not intended for human or animal diagnostic or therapeutic use but for
laboratory, research or further manufacturing use only, unless otherwise specified. Statements contained herein should not be considered as
a warranty of any kind, expressed or implied, and no liability is accepted for infringement of any patents.

Plot No. C40, Road No. 21Y, MIDC, Wagle Industrial Area, Thane (West) 400604, Maharashtra, India. Tel No.022-69034800
Email: atc@himedialabs.com Website: www.himedialabs.com.
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