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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Millions of fish are used annually to test the acute toxicity of water samples, such as effluents or
chemicals. Using an alternative model of testing would not only reduce the need for animals, but would
have added benefits, such as much faster testing, using smaller volumes and creating less waste. Using
embryos of zebrafish prior to independent feeding has partly filled this need for alternative fish acute
toxicity testing.

This document describes a procedure that assesses fish acute toxicity using a permanent fish cell line.
Comparatlve work w1th both the Zebraflsh embryo and the cell line has shown that they are expected to

ations. They

have a common hmltatlon i.e. a limited ab1hty to detect neurotoxic compounds Resource needs,

howgever, differ. For example, while the use of the cell line omits any need for fish and thie time from

exposure to obtaining the test results is reduced, it does require sterile culture technique
choige of the assay may be guided by the available resources and needs.

The

from|{rainbow trout (Oncorhynchus mykiss) gill. It is commercially available 3s ATCC® CRL-2
similarly structured procedures are described: one for water samples;such as effluents,
chenjical testing.

The

fish acute toxicity, relying on zebrafish embryos.

ish cell line in the procedure described in this document is the RTgill{W1 cell linel1]

$tandards ISO 15088[2] and OECD 236[3] are also related toprediction of waste water]

's. Thus, the

established
523™1), Two
and one for

or chemical

1) ATCC® CRL-2523™ is the trademark of a product supplied by ATCC, US. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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Water quality — Determination of acute toxicity of water
samples and chemicals to a fish gill cell line (RTgill-W1)

WARNING — Working with chemicals or water samples requires precautionary safety measures
for handling. This document does not purport to address the safety problems associated with its
use. It is the responsibility of the user to establish appropriate health and safety practices.

IMP
bec

1 $cope

This

cell ljne from rainbow trout (Oncorhynchus mykiss) gill, RTgill-W1. Cells inn"confluent monol

well

efflupnts, or to chemicals for 24 h and, thereafter, cell viability is assessed based on flug

viab

toxidity quantified based on the percentage of cell viability vensus the percentage of eff
chenjical concentration in response curves (see Clause 9).

2 Normative references

Therk are no normative references in this document.

For the purposes of this document, tlie following terms and definitions apply.

[SO dnd IEC maintain terminological databases for use in standardization at the following g

31

L-15/ex
prot¢in-free medium, containing the same amounts of salts, galactose and pyruvate as Lg
medjuml4],wsed for exposure (“/ex”) of RTgill-W1 cells to chemicals or water samples

Note

3.2

Irried out by suitably trained staff.

document specifies a method for the determination of fish acute toxicity using thg
tissue culture plates are exposed to water samples, such as surface waters or differ]

flity indicator dyes (see 4.1). Data are then expressed as a percentage of unexposed

Terms and definitions

ISO Online browsing platform: available at https://www.iso.org./obp

IEC Electropedia: atailable at http://www.electropedia.org/

1to.entry: See 6.3.7.

s document

permanent
ayers in 24-
ent kinds of
rescent cell
control and
luent or the

ddresses:

ibovitz L-15

whole-water sample/ex
w-ws/ex

water sample with adjusted osmolality due to the addition of salts, galactose and pyruvate similar to
L-15/ex (3.1)

Note 1 to entry: See 6.3.8, 6.3.9 and 8.3.2.3.

3.3

negative control
exposure medium L-15/ex (3.1) without test chemical

© IS0 2019 - All rights reserved
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positive control
well-characterized reference substance that, when evaluated by a specific test method, demonstrates

the suitabili

ty of the test system to yield a reproducible, appropriate response

Note 1 to entry: The protocols presented in this document were validated using 3,4-Dichloroaniline (3,4-DCA) as
a positive control because it is easy to handle, and were used as positive control in ISO 15088[2] and OECD 236[3]
(see Introduction). Other substances can be suitable as positive control, as long as they yield a reproducible,
appropriate response in the test system.

3.5
solvent co

trol

exposure m

sulfoxide (DMSO0), if required

Note 1 to ent

3.6
w-ws/ex so
whole-water

sulfoxide (DMSO0), for dosing the positive control (3.4) chemical, if required

3.7

no cells-control

two wells p
whole-waten
determine b

Note 1 to ent

3.8
effective co
ECy

concentrati
negative (3.}

Note 1 to ent
Clause 9).

4 Princi

4.1 Cellv

Water samyf]
document a

edium [L-15/ex (3.1)] plus the respective concentration of the used co-solvent, e.g. dim
Fy: Solvent control applies in case a co-solvent, such as DMSO, is required.

vent control
sample/ex (3.2) plus the respective concentration of the used solventfor example dim

br test plate without cells, one receiving L-15/ex (3.1) and-the other receiving either 1
sample/ex (3.2) or L-15/ex (3.1) with the highest concentration of the test chemic
ackground fluorescence

"y: See 5.2.

ncentration

n of the test material that causes an x percentage change in cell viability compared t
B) or solvent control (3.5) during a'specified time interval

'y: ECsq is the concentrationvat which the cell viability is 50 % compared to the (solvent) contrd

ple

iability assay

les and themicals may cause toxic effects to cell cultures. The assay described in
lowss the detection of three different toxicity end points on the same set of cells. The :

is evaluated|

ethyl

ethyl

DO %
hl, to

D the

1 (see

this
issay

photometrically by measuring fluorescence of dyes indicating the toxicity and the r¢

sults

are expressed as percentage-cell viability in comparison to an untreated control group.

The assay is based on the combination of three fluorescent indicator dyes: alamarBlue, CFDA-AM
and neutral red, which measure, respectively, metabolic activity, integrity of the cell membrane and
integrity of the lysosomal membrane, see Figure 1[5].

© ISO 2019 - All rights reserved
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metabolic activity

infpgrirv of cell membrane
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5-caj
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Neut
resu

4.2

In th

tegrity of lysosomal membrane
ucleus

Figure 1 — Three fluorescent dyes measuring cytotoxicity based on'different tg

arBlue™?) is a commercial preparation of the dye resazurinlé] and allprocedures in th
ased on alamarBlue. Other comparable resazurin-based dyes aresxcommercially availg
roBlue®3), which can be used interchangeably without any adaptations. Resazurin ent

irgets

is document
hble, such as
ers the cells

non-fluorescent form and is converted to the fluorescentproduct, resorufin, by mifochondrial,

bsomal or cytoplasmic oxidoreductases. A reduction¢invalamarBlue-fluorescence
ne in cellular metabolism, including disruption of mitochondrial membranes.

boxyfluorescein diacetate acetoxy methyl ester (GFDA-AM) rapidly diffuses into the
erted by non-specific esterases of the plasma menibrane of living cells to the fluoresc
boxyfluorescein. The product diffuses out afvintact fish cells slowly[4l. Therefore,
\-AM fluorescence indicates disturbance of plasma membrane integrity.

ral red diffuses into the cells and accumulates in lysosomeslZl. Disruption of lysosom
ts in a decrease in neutral red fluorescence.

Key differences in water sample and chemical testing procedure

e case of testing water samples, first osmolality is adjusted to ensure isotonic exposur

whe

diluting the water sample in cell exposure medium. Thereafter, the sample is filtere

avoid interferences by miicroorganims (see 8.3.2.3). Cell viability is then quantified as desci

In thle case of chemical testing, the cell exposure medium is sampled at the onset and th
exposure period @nd chemical concentrations quantified to determine actual exposure con
A reliable analytical method for the quantification of the test chemical with reported a
limit|of detection should be available. This allows derivation of effective concentrations cau
effects (E€sp value) based on measured concentrations.

indicates a

cells and is
ent product,
a decline in

es therefore

e conditions
] in order to
ribed in 4.1.

e end of the
centrations.
ccuracy and
sing 50 % of

5

5.1

Interferences

Matrix effects by effluent samples

The undefined matrix of an effluent (or generally water) sample may limit the capability of the cell line
assay to detect toxicants (i.e. if the toxicant is masked by the matrix). For this reason, each effluent

2) alamarBlue™ is the trademark of a product supplied by Thermo Fisher Scientific, USA. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

3) PrestoBlue® is the trademark of a product supplied by Thermo Fisher Scientific, USA. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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sample is tested simultaneously in the presence of a reference chemical as positive control and a

s the

effluent alone. For effluent testing with the positive control, the reference chemical, i.e. 3,4-DCA, is
spiked to the effluent in a concentration range that is expected to yield a full concentration response

curve and ECsgg values as indicated in Clause 10.

If the effluent itself is toxic, with a clear concentration-response curve, the positive control eff
with 3,4-DCA would also not result in a clear concentration-response curve and is, therefore, obs
(e.g. see B.2, Table B.2 and Figure B.1, B, sample 6/site E). However, as many effluents are not ac

luent
olete
utely

toxic, obtaining a concentration-response curve with 3,4-DCA will indicate proper functioning of the

assay procedure if little or no toxicity stems from the effluent. A shift of the 3,4-DCA concentr

ation

response curve in the effluent matrix compared to L-15/ex to the right (i.e. lower part of curve

is missing
availability pf the chemical to the cells but that the assay procedure worked (e.g. see B.2, Table. B/
Figure B.1, 4, sample 3/site B). A shift of the concentration-response curve to the left (i.e. uppéer p4
the curve is| missing — 100 % cell viability can no longer be observed) would indicate that the 3
procedure worked but that the effluent by itself elicits a certain toxicity to the cells that'is'enhanc
the additionjal stress of the 3,4-DCA (e.g. see B.2, Table B.2 and Figure B.1, D, sample. 17/site O).

In some casg¢s, precipitates may form upon addition of salts (see 8.3.2.3). This by itself does not pre
testing of the water sample as the formation of precipitates does not per se interfere with the assay
also Reference [8]). If cell viability is affected by such a water sample, however, whether the effi

caused sole]

5.2 Inter

Two no cellg
of the dyes.
the two no (
also chemic
water samp
test chemicd
chemical co
fluorescencg
reference pl
all dilutions
yet, not bee
treated as n

6 Reage

6.1 Gene

As far as ava

ferences of water constituents or chemicals with.fluorescent dye assays

-control wells per 24-well test plate are necessary®o quantify the background fluoresc
These cell-free wells are treated in the same way as the wells containing cells. To o
ells-control wells, 2 ml of L-15/ex are added.;Iitasmuch as undefined water constituen
hls can yield a background fluorescence, a second no-cells control well is included for ¢
le or chemical testing to detect possiblevinterferences between whole-water sample/
1 and the fluorescent dyes. To this well, 2 ml of 100 % whole-water sample/ex or the hi
hcentration is added (see 8.3.2.6,8:3.2.9 and 8.3.3.5). If an interference is detected
e higher/lower by 20 % as compated to the other no cells-control well), a no cells-co
hte is required in an additional test with this particular water sample or chemical incly
(cell free plate treated in/the'same way as the exposure plate). Such interference has,
n detected, thus appears rare. If no interference is detected, both no cells-control well
p cells-control valuesTsee Clause 9).

nts

ral

lilable, use only cell culture tested grade chemicals.

wers
b and
irt of
issay
ed by

rlude
r (see
ect is

by the precipitates or linked to toxicants in the samples caimot be clearly distinguished.

ence
ne of
tsor
ither
EX Or
rhest
i.e. a
ntrol
1ding
as of
S are

6.2 Ready-for-use purchased reagents

6.2.1 Bovine serum, fetal bovine serum (FBS).

Do not heat inactivate the FBS.

6.2.2 Gentamicin, 10 mg/ml (C20H40N4010, 496,56 g/mol, CAS-No: 49863-47-0).

6.2.3 Trypsin, 0,25 % in Phosphate Buffered Saline (PBS) w/o, Ca2+, Mg2+ (CAS-No: 9002-07-7).

6.2.4 Versene, 0,2 g/l EDTA(Na4) in PBS (C19H14N2Na409, 398,19 g/mol, CAS-No: 194491-31-1).

© ISO 2019 - All rights reserved
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Leibovitz L-15 medium, with glutamine and without phenolred.
Formaldehyde, 37 % (w/v) (CH20, 30,03 g/mol, CAS-No: 50-00-0).
Acetic acid, 2 99,5 % (C2H402, 60,05 g/mol, CAS-No: 64-19-7).

alamarBlue solution, DAL1100; Invitrogen or PrestoBlue, A13262; Invitrogen

C12H7NO4, 229,19 g/mol, CAS-No: 550-82.3)%).

6.2.9___CFDA-AM, (C2gH20014, 532,46 g/mol, CAS-No: 124412-00-6).

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.2

6.2.2

6.2.2

6.2.2

0

1

2

Neutral red solution, (C1gH17IN4, 288,78 g/mol, CAS-No: 553-24-2).

Dulbecco’s PBS (PBS), 10x, with CaZ2+ and Mg2+.

Dimethyl sulfoxide (DMSO), = 99,9 % (C2HeSO, 78,13 g/mol, CAS=No* 67-68-5).
Ethanol, absolute, for analysis (C2Hg0O, 46,07 g/mol, CAS-No;-64-17-5).

Calcium chloride, 2 96 % (CacCly, 110,98 g/mol, CAS-N9:10043-52-4).

Sodium chloride, = 99 % (NaCl, 58,44 g/mol, CAS~No: 7647-14-5).

Potassium chloride, = 99 % (KCl, 74,55 g/mol, CAS-No: 7447-40-7).

Magnesium sulfate, > 98 % (MgS04,120,37 g/mol, CAS-No: 7487-88-9).
Magnesium chloride, = 97 % _(MgCl;, 95,21 g/mol, CAS-No: 7786-30-3).
Galactose, > 96 % (CeH120¢, 180,16 g/mol, CAS-No: 59-23-4).

Sodium pyruvate,= 99 % (C3H303Na, 110,04 g/mol, CAS-No: 113-24-6).

Sodium phosphate dibasic, = 99 % (NapHPO4, 141,96 g/mol, CAS-No: 7558-79-4).
Potassium phosphate monobasic, 2 99 % (KH2P04, 136,09 g/mol, CAS-No: 7778-7

Deijonized water, resistivity: < 18,2 MQ*cm.

6.2.

4 3,4-Dichloroaniline (CgHsCI2N, 162,02 g/mol, CAS-No: 95-76-1).

Use only analytical standard grade.

(Resazurin:

7-0).

4) These are examples of suppliers able to provide suitable chemicals for the assay performance. This information
is given for the convenience of the users of this document and does not constitute an endorsement by ISO of this
supplier. Similar products from other providers are available.

© IS0 2019 - All rights reserved
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6.3 Freshly prepared solutions

6.3.1 L-15 complete culture medium.

Add to 500 ml L-15:

— 25 ml FBS;

— 2,5 ml Gentamicin.

The storage

6.3.2 20x
— 80gNa
— 4,0 gK(@
— 098gM
— 094 ¢gM
Fill up with

The storage

6.3.3 30x
— 1,4gCa
Fill up with
The storage
6.3.4 30x
— 19gNa4d
— 0,6 gKH
Fill up with

The storage

6.3.5 30x

time should not exceed three months at (4 £ 1) °C.

salt solution A (for L-15/ex and w-ws/ex).
Cl;

I
gS04;
gCly.

deionized water to 300 ml and autoclave.

salt solution B (for L-15/ex and w-ws/ex).
Cl>.

deionized water to 33,33 ml and autoclave:

salt solution C (for L-15/ex and' w-ws/ex).
2HPOg4;
2P04.

deionized waterd®e*00 ml and autoclave.

galactose solution (for L-15/ex and w-ws/ex).

actose.

— 90gga

time should not exceed six months at room temperature:

time should not exceed six months attroom temperature.

time should‘wot exceed six months at room temperature.

Fill up with

deionized water to 33,33 ml.

Filter-sterilize (0,2 um) and prepare 3,33 ml aliquots.

The storage

6.3.6 30x

time should not exceed six months at (-20 * 1) °C.

sodium pyruvate solution (for L-15/ex and w-ws/ex).

— 5,5 g sodium pyruvate.

Fill up with

Filter-sterili

deionized water to 33,33 ml.

ze (0,2 um) and prepare 3,33 ml aliquots.

© ISO 2019 - All rights reserved
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The storage time should not exceed six months at (-20 * 1) °C.

6.3.7 L-15/ex (prepare aseptically).
— 30 ml 20x salt solution A;

— 3,33 ml 30x salt solution B;

— 10 ml 30x salt solution C;

— 3,33 ml 30x galactose solution;

— 3,33 ml 30x sodium pyruvate solution.
Fill up with sterilized deionized water to 1 000 ml.

The gtorage time should not exceed three months at room temperature.

6.3.8§ Whole-water sample/ex (100 % salts) (prepare aseptically to keep stock solutionf sterile).
— 3 ml 20x salt solution A;
— (0,333 ml 30x salt solution B;

— 1 ml 30x salt solution C;

— :1:,333 ml 30x galactose solution;
,333 ml 30x sodium pyruvate solution.
Fill yp with water sample to 100 ml.

Preppre freshly every time.

6.3.9 Whole-water sample/ex (80 % salts) (prepare aseptically to keep stock solutions fterile).

— 2,4 ml 20x salt solution A;

,266 ml 30x salt solution/B;

,8 ml 30x salt solution C;
,266 ml 30x galactose solution;
,266 ml30% sodium pyruvate solution.

Fill Up withrwater sample to 100 ml.

Prepare/freshly every time

6.3.10 CFDA-AM, 4 mM stock solution.
— 5 mg CFDA-AM;
— 2,32 ml DMSO.

6.3.11 PBS

— 900 ml deionized water;

— 100 ml 10x Dulbeccos PBS.

Stir and adjust the pH to 7,1 (with 10 N NaOH).

© IS0 2019 - All rights reserved 7
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6.3.12 alamarBlue and CFDA-AM working solution for one 24-well plate (5 % volume fraction,

alamarBlue, 4 uM CFDA-AM in PBS).
— 11,4 ml PBS;

— 600 ul alamarBlue;

— 12 pl CFDA-AM stock solution.

Prepare freshly for testing of cytotoxicity and protect from light.

6.3.13 Neutralred working solution for one 24-wellplate

— 11,82 ml PBS;
— 180 pl neutral red solution.

Prepare freghly for testing of cytotoxicity and protect from light.

6.3.14 Fixative (for neutral red assay).
— 5 gCaCly;
— 6,75 ml[37 % (w/v) formaldehyde.

Fill up with deionized water to 1 000 ml.

The storage|time should not exceed six months at room temperature.

6.3.15 Extijaction solution (for neutral red assay).
— 500 ml ethanol (abs.);

— 10 ml agetic acid (299,5 %).

Fill up with deionized water to 1 000 ml.

The storage|time should not exceedsixmonths at room temperature.

7 Apparatus and material
7.1 Genefal equipment

7.1.1 Biosafety-cabinet.

7.1.2 Incubater—temperature-con
illumination during cell incubation.

7.1.3 Microscope.

7.1.4 Vacuum pump.

7.1.5 Pasteur pipettes, 230 mm, sterile.

7.1.6 Glass pipettes or serological plastic pipettes, 5 ml, 10 ml, 20 ml, sterile.

7.1.7 Pipetting help.

wthout
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7.1.8 Pipette box to sterilize glass and Pasteur pipettes.

7.1.9 Pipette tips, 10 pl, 100 pl, 1 ml, 2 ml, 5 ml, 10 ml], sterile.

7.1.10 Pipettes, 10 pl, 100 pl, 1 ml, 2 ml, 5 ml, 10 ml.

7.1.11 Multi-channel pipette, 50 pl to 1 200 pl

7.1.12 Pipette tips for multi-channel pipette, 50 pl to 1 200 pl, sterile.

7.1.1%

7.1.%

7.1.1%

7.2

7.2.%

7.2.2

7.2.3

7.3

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.4
cell 4

3 Reagent reservoirs, autoclavable or sterile.
4 Vortex.
5 pH meter.
Whole-water sample/ex preparation
Osmometer.
Glass-filter apparatus.
Durapore membrane filter hydrophilic, poré€s 0,22 pm.
Cell seeding and plate dosing
Cell culture flasks, 75 cm?2 with vént screw cap.
Centrifuge, temperature-controlled at 18 °C to 21 °C, 875 g.
Plastic centrifuge tubes, 15 ml, 50 ml, sterile.
Cell counting chamber, e.g. Neubauer chamber (improved).
Cell counter; Coulter counter.

Multi=well plates, 24-well, sterile, with hydrophilic surface (TC surface treatment) f]

dhesion, high clarity and low autofluorescence.

pr improved

7.4

Preparation/dosing of stock solutions

7.4.1 Scale.

7.4.2 Amber glass vials and screw caps, 4 ml, 15 ml, screw caps with polytetrafluoroethylene (PTFE)

liner,

sterile.

7.4.3 Vial shaker, orbital shaker.

7.4.4 Duran glass bottles, 100 ml, 250 ml, 500 ml, 1 1.

7.4.5 Plastic pipette, 50 ml.
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7.4.6 Measuring cylinder, 500 ml, sterile.

7.4.7 Adhesive foil to seal multi-well plates, polyester film with acrylic adhesive.
7.5 Sampling for chemical analysis

7.5.1 Sample vials, 1,5 ml short thread vial.

7.5.2 Vial caps with septa, PTFE lined.

7.5.3 Solvlent, depending on the analytical method.
7.6 Detection of cytotoxicity

7.6.1 Flugrescent multiwell plate reader.

7.6.2 Plagtic centrifuge tubes, 50 ml.

7.6.3 Plate shaker.

7.6.4 Aluminium foil.

7.6.5 Kitdhen paper.

8 Procedure

8.1 Cellline used

The cell lindused for the cytotoxicity assay is RTgill-W1[1l. The maintenance is described in Annex A. It
is commercially available at ATCC® [Nt"ERL-2523™5)].

8.2 Seeding cells into 24-wgell plates

8.2.1 General

One confluept 75 cm? gell culture flask of RTgill-W1 contains around 10 million cells. 350 000 cells per
ture

recommended for water samples For any 1aboratory initially estabhshlng this assay, 3,4-DCA is
suggested as reference chemical.

8.2.2 Preparation of working materials and solutions for cell seeding

Thaw the trypsin. Adjust trypsin, Versene (6.2.3 and 6.2.4) and the L-15 complete culture medium (6.3.1)
to 19 °C in the incubator for at least 1 h before performing the cell seeding. Turn the biosafety cabinet
on, wipe the cabinet with disinfection according to the sterile procedures in the facility and let the air
flow for approximately 10 min to 15 min. Clean the pipette boxes [Pasteur (7.1.5) and glass (7.1.6)],

5) ATCC® CRL-2523™ is the trademark of a product supplied by ATCC, US. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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trypsin, Versene, L-15 complete culture medium bottles and the confluent cell culture flasks according
to the sterile procedures in the facility and put them under the biosafety cabinet.

Depending on the cell counting method you use, prepare a cell counting chamber for manual cell
counting or prepare the electric cell counter (Coulter counter) for automatic counting.

8.2.3

Seeding cells: step-by-step performance

Description for seeding of one 24-well plate (one confluent cell culture flask):

a)
b)

check cells in the cell culture flask under the microscope;

ilf confluency is reached (see Figure 2), prepare cells for seeding as follows:

1

1

1

1

1

|

)

4

)

)

draw off the media using sterile Pasteur pipette and vacuum pump;

gently add 1 ml Versene (do not pipette Versene directly onto cells, detachment
occur) (6.2.4);

wash cells by gentle agitation of the cell culture flask;
draw off the Versene and repeat washing step: 2), 3) and 4);
after drawing off Versene for the second time, add 0,7 mlytrypsin (6.2.3);

promote the cell detachment by gently tapping and agitating the cell culture
detachment visually);

add 5 ml L-15 complete culture medium (6.3%1) to stop the action of trypsin;

suspend cell clumps and remove remairing attached cells by gently pipetting
several times up and down and also ever the surface of the cells (strictly avoid the
foam - shear forces can disrupt the eells);

transfer the cell solution intg-a‘plastic tube (15 ml centrifuge tube) (7.3.3);

|0) centrifuge for 3 min with'875 g at 18 °C to 21 °C;
| 1) draw off the supernatant as low as possible without removing the cell pellet;

| 2) dissolve the cell:pellet in 5 ml L-15 complete culture medium by gently pipetting

several times-up and down or against the tube wall for better cell suspension W
formation;

|3) determine the cell number of the cell suspension in two independent runs with {

method of choice;

|4) if the difference between the two independent measurements of the cell numh

of cells may

flask (check

the solution
formation of

the solution
ithout foam

he counting

er with the

chaosen cell r‘nnnfing method differ hy more than 10 0/3, talke another count and usel

of the two closest values;

the average

15) calculate the volume of the cell suspension prepared under 12) required to prepare 25 ml of a

cell suspension with a cell density of 350 000 cells/m];

16) transfer the respective volume of cell suspension into a new 50 ml plastic tube (7.3.3) and

fill up with L-15 complete culture medium (6.3.1) to 25 ml (seeding solution); m
pipetting the solution up and down at least three to four times;

ix by gently

17) transfer the seeding solution into a sterile reagent reservoir (7.1.13) and transfer 1 ml of the

solution into each well of a 24-well plate, except for the “no cells-control” wells (s

ee pipetting

scheme in Figure 3); take care to mix the cells continuously during the seeding procedure by
gently pipetting the cell suspension up and down in the medium reservoir and gently swaying

© IS0 2019 - All rights reserved
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the reservoir back and forth after every second row of seeded cells; close the well plate with
the lid;

18) incubate the plate at (19 + 1) °C for 24 h.

©

Figure 2 — Confluent monolayer of RTgill-W%(cQ‘}s

1 2 3 4 < 6
O
A 350 000 350 000 (7 350 000 350 000
cells cel@ cells cells
X7
Q
B 350 000 350 000 350 000 350 000 350000
cells cells cells cells cells
C 350 000 350 000 ° 350000 350 000 350000 350 000
cells cells cells cells cells
350 000 350 000
D

cells cells

350 000 350 000 350000
cells cells cells

Figurgq 3 — P&ting scheme for cell seeding into 24-well plates (1 ml seeding volume)

S

8.3 Cell exposure

8.3.1 General

This subclause describes two ways of cell exposures. 8.3.2 specifies the procedure for the testing of
water samples, where one cell plate is exposed to a dilution series of the water sample and a second test
plate to the water sample along with the positive control 3,4-DCA to test for potential interferences of
the matrix of the water sample with chemicals (see 5.1). 8.3.3 specifies the procedure for the testing
of individual chemicals, where one cell plate is needed per testing of one chemical and samples for
chemical analysis have to be taken from the exposure media out of the wells at the beginning and end
of exposure.
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8.3.2 Exposure of cells to water samples

8.3.2.1 General

In 8.3.2, it is described how the cytotoxicity assay with the fish gill cell line, RTgill-W1,

can be used

for the direct testing of water samples without extraction, adapted and slightly modified from

Reference [8]. Since the osmolality of fresh water samples is usually below the osmolal

ity typically

required by animal cells, the water samples need to be processed by adding liquid amounts of salts,
galactose and pyruvate to the water sample to give concentrations and osmolalities equivalent to the
exposure medium, L-15/ex. A standard osmometer is used to verify osmolality of the water samples
before and after salt addition. After doing so, the water sample is referred to as “whole-water sample/

ex” (abbreviated as “w-ws/ex”) and in combination with the exposure medium L-15/ex, adi

of thg whole-water sample/ex can be tested.

ution series

Further, as a positive control, a concentration range of 3,4-Dichloroaniline in the whole-wgter sample/

ex is|used to test whether a full concentration response is obtained by the chemical or
water sample matrix interferes with chemical testing by, e.g. masking toxigity such that t
may fesult in a reduced toxicity of the chemical (see 5.1).

given in Table 1.

Wwhether the
he exposure

A geIeral overview about the whole water sample test procedure is given in Figure 4. An e¥planation is

© IS0 2019 - All rights reserved
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Figure 4 — General overview about the water sample testing procedure
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Table 1 — Explanation to Figure 4

_ . Two well plates per water sample — 350 000 cells per well in 1 ml
A-Dayl Cell seeding except for well A1 and A2 (x)
1) Measure osmolality of raw water sample
2) Addition of L-15/ex stock solutions (see 6.3.8 or 6.3.9)
3) Filtration and measurement of Osmolality of w-ws/ex
Whole-watgr samples/ 4) Preparation of w-ws/ex dilution series with L-15/ex and cell
B - Day 2 ex preparation and cell exposure with 2 ml per well
exposure 5) Dilution series of positive control stock solution in DMSO
6) Preparation of dosing mixtures (10 ml w-wsfex + 50 pl
respective positive control stock solution 0or*"DMSO0) and cell
exposure with 2 ml respective dosing mixture per well
C-tav3 Measurement of cytotox- Measurement of cytotoxicity of the two well'plates pef water
y icity sample
8.3.2.2 Preparation of DMSO stock solutions of the positive control

Usin
the f
medj
Ther
4 ml

extensively by using a shaker for at least 15 min. This stock solution is now the starting poir

dilut]
a con
curv
lowe
expe

Spec
new

8.3.2

In a
osm(
adde
4 ml
6.39
may

Afteq

nal exposure concentrations of the chemical to gain a finalkVDMSO concentration in t
a of 0,5 % volume fraction. The highest exposure concentration of 3,4-DCA in the wells
efore, prepare a stock of 20 g/l in DMSO by weighing“the appropriate amount of 3
amber glass vial and addition of the corresponding DMSO volume. Mix this first st

jon in DMSO as depicted in Figure 4, B, 5. 3,4-DCA(should be tested in five concentratioj
stant factor of two. These concentrations were\established to obtain a full concentrati
e in L-15/ex, leading to 0 % and 100 % cell@iability compared to the control for the

rimental day.

al attention should be drawn to keep the DMSO free of contaminations. It is recommer]
bottle and take aliquots, which are then used to prepare the chemical dilution series.

.3 Preparation of the. whole-water sample/ex

first step, the osmolality of the raw water sample is measured in triplicates using
meter (see Figure 4/ B, 1). If the raw osmolality is below 90 mmol/kg, a total of 5

of 6.3.9 is added’'to 96 ml of the water sample (see Figure 4, B, 2). By adding the solutio
) as described above, the water sample is being diluted by 4 % or 5 %. In some cases,
form upow/addition of salts (see 5.1).

b DMSO as a solvent, the chemical stock solutions need to be 200-times higher concentrated than

he exposure
is 100 mg/1.
,4-DCA in a
bck solution
t for a serial
1s spaced by
on response
highest and

5t concentration, respectively. The 3,4-DEA dilution series shall be prepared freshly for each

ded touse a

a standard
of 6.3.8 is

1
d to 95 ml of water sample (see Figure 4, B, 2). If the raw osmolality is above 90 mmol;}}g, a total of

s (6.3.8 and
precipitates

0 as “whole-

adding the respective amount of salts to the water sample, the sample is now referred t

wate

r Sample/ex” and the whole-water sample/ex is filtered through a 0,22 um membrane filter in a

glass-filter apparatus (see Figure 4, B, 3) before the final osmolality is measured in triplicates. The final
osmolality of the whole-water sample/ex should be within the acceptable range between 290 mmol/kg
and 360 mmol/kg.

8.3.2.4 Preparation of the dilution series of the whole-water sample/ex

Steps 8.3.2.4 and 8.3.2.5, as well as 8.3.2.7 and 8.3.2.8, are performed under sterile conditions. Thus,
turn the biosafety cabinet on and let the air flow for approximately 10 min to 15 min. Clean the cabinet
and the material needed for preparation of dosing mixtures and exposure according to the sterile
procedures of the facility and put them under the cabinet.

For the preparation of the dilution series of the whole-water sample/ex, place seven sterilized 15 ml
glass vials under the biosafety cabinet. Add to each glass vial the respective amount of L-15/ex and
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whole-water sample/ex to obtain 10 ml each of the following dilutions: 100 %, 80 %, 60 %, 40 %, 20 %,
10 % and 0 % (see Figure 4, B, 4), where 100 % contains whole-water sample/ex only and 0 % contains
L-15/ex only. Mix them by gently pipetting up and down.

8.3.2.5 Whole-water sample/ex exposure: step-by-step performance

Twenty-four hours after plating (see 8.2.3), cells should have formed a confluent monolayer within
each well (see Figure 2). This is observed by microscopy. If confluence is not yet reached after 24 h of
incubation, the plate can be incubated another 24 h before whole-water sample/ex exposure.

Even distribution of the cells across the whole well should be observed. RTgill-W1 cells grow in

monolayer.
slowly, whid
the cells no

a)

b)

f)

Draw o
remova
aspirate

Gently 4
onto th
swaying

Draw of

Add 2 m
Do not

dosing |
that the

PDnce a confluent monolayer is formed, they can still increase in cell number, though
h leads to tighter packing of cells. The cells do not form multi-layers. As well, if in\L~1
onger grow.

ff the L-15 complete culture medium from each well. Tilt the plate to alow for e
and take care not to touch the cells with the Pasteur pipette. Alternatively, the plate c
d and dabbed dry onto kitchen paper. Immediately proceed to the next step.

dd 1 ml L-15/ex (6.3.7) to each well using the multi-channel pipetteZ{do not pipette dir
e cells, otherwise cells will detach from the bottom) and wash wells by manual, g
y of the plate.

f L-15/ex or aspirate the plate and dab dry onto paper.

1 of the respective whole-water sample/ex dilution (see’8.3.2.4) into each well (see Figuj
pipette directly onto the cells, otherwise cells.will detach from the bottom. Durin
procedure, put the lid on the plate and open only-the wells to pipette in. Doing so pre}y
cell layer in not yet dosed wells dries out.

Cover the plate with adhesive foil (7.4.7).

Incubat

e the plate for 24 h at (19 + 1) °C.
1 2 3 4 5 6
no cells no-dell negative negative negative negative
A 100 % et control control control control

W-ws / ex L15// ex

(L-15/ex) (L-15/ex) (L-15/ex) (L-15/ex)

very
5/ex,

asier
hn be

ectly
entle

re5).
b the
ents

B
100 % 80 % 60 % 40 % 20 % 10 %

C w-ws /ex w-ws /ex w-ws /ex w-ws /ex w-ws /ex w-ws /ex
well2 well2 well2 well2 well2 well2

D

Figure 5 — Pipetting scheme for whole-water sample/ex exposure [one water sample (whole-

16

water sample/ex), six test dilutions and three replicates per plate]
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8.3.2.6 “No cells-control” wells

These are prepared for the purpose and in the manner as described in 5.2, where 2 ml of 100 % whole-

water sample/ex is added to well A1 and 2 ml of L-15/ex are added to well A2.

8.3.2.7 Preparation of dosing mixtures of the positive control in whole-water sample/ex

Dosing mixtures are prepared by diluting the stock solutions in the previously prepared whole-water
sample/ex (see 8.3.2.3) under sterile conditions and the use of sterile 15 ml amber glass vials. The

dosing mixtures should be prepared freshly immediately before dosing onto the cells.

8.3.2.2, Figure 4, B, 6). As a further solvent control, prepare one vial with 10 ml L-15/ex and

Shake the dosing mixture vigorously for 10 min using an orbital shaker.

place seven
b vials 10 ml
r DMSO (see
50 pl DMSO.

8.3.21.8 Positive control in whole-water sample/ex exposure: step-by-stép performance

After 24 h incubation, cells should have formed a confluent monolayerwithin each well (s§
This|is observed by microscopy. If confluence is not yet reached aftér* 24 h of incubation, t

be injcubated another 24 h before chemical exposure.

a) Draw off the L-15 complete culture media from each well*Tilt the plate to allow for ea
nd take care not to touch the cells with the Pasteur pipette. Alternatively, the
spirated and dabbed dry onto kitchen paper. Immediately proceed to the next step.

b) Gently add 1 ml L-15/ex (6.3.7) to each well using the multi-channel pipette (do not pip
nto the cells, otherwise cells will detach.fbom the bottom) and wash wells by ma
waying of the plate.

c) raw off L-15/ex or aspirate the plateland dab dry onto kitchen paper.

d) Add 2 ml of the respective dosingrhixture (see 8.3.2.7) into each well (see Figure 6). D
irectly onto the cells, otherwise cells will detach from the bottom. During dosing pr

the lid on the plate and open'only the wells to pipette in. Doing so prevents that the cel
yet dosed wells dries out.

e) (over the plate withradhesive foil (7.4.7).

f) Incubate the platefor 24 h at (19 £ 1) °C.

be Figure 2).
he plate can

bier removal
late can be

btte directly
nual, gentle

not pipette
bcedure, put
layer in not
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negative
control
(L-15/ex)

no cells
100 mg /lin
w-ws /ex

L-15/ex
solvent
control

L-15/ex
solvent
control

L-15/ex
solvent
control

no cells
L-15/ex

C1
100 mg /lin
w-ws /ex

c2
50mg/lin
w-ws /ex

c3
25mg/lin
w-ws /ex

-ws /ex
solvent
control

100 mg /lin
w-ws /ex

50mg/lin
w-ws /ex

25mg/lin
w-ws /ex

solvent
control

C1
100 mg /lin
w-ws /ex

c2
50mg/lin
w-ws /ex

c3
25mg/lin
w-ws /ex

w-ws /ex
solvent
control

Figure 6 — Pipetting scheme for positive control 3,4-Dichloroaniline in.w-ws/ex (one chemjcal,

8.3.2.9 “No cells-control” wells

five test concentrations and three replicates per plate)

These are prepared for the purpose and in the manner as described in 5.2, where 2 ml of the dpsing
mixture in [whole-water sample/ex containing the highest 3,4-DCA test concentration is add¢d to

well Al and|2 ml of L-15/ex are added to well A2.
8.3.3 Expjosure of cells to chemicals

8.3.3.1 Ge¢neral

The procedyres for cell exposure to-Chemicals are similar to the testing of the positive control in
the water sample exposure parts 8:3:2.2, 8.3.2.7 and 8.3.2.8 with the difference that chemical $tock
solutions arg diluted in the exposuré medium L-15/ex instead of whole-water sample/ex. For analytical
confirmatioh of chemical expgsiire concentrations, samples are taken at the beginning and end of
the test out|of the exposuredwells containing cells, with the exception of the negative control well A3

(Figure 6).

A general oyerview ahout the entire chemical test procedure is given in Figure 7. An explanatipn is

given in Tablle 2.

18
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Figure 7 — General overview about the chemical testing procedure
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Table 2 — Explanation to Figure 7

B . One well plate per test chemical — 350 000 cells per well in 1 ml except
A-Dayl Cell seeding for well A1 and A2 (x)
1) Dilution series of chemical stock solution in DMSO
2) Preparation of dosing mixtures (12 ml L-15/ex + 60 pl respective
B - Day 2 Cell exposure and stock solution or DMSO)
sampling - - - :
3) Cell exposure with 2,5 ml respective dosing mixture per well
4) Sampling of 0,5 ml per well at start of exposure
C-Dav 3 Sampling and meas- 1) Sampling of 0,5 ml per well at end of exposure
-Da —
Y urement of cytotoxicity|2)  Measurement of cytotoxicity
8.3.3.2 Preparation of chemical stock solutions in DMSO
Procedures |for preparation of the chemical stock solutions in DMSO follow exactly the preparatipn of
DMSO stock|solutions of the positive control, described in 8.3.2.2, with the difference that six instead of

five dilution|

If the test c}
ex, thereby

in0%cellv
to solvent ¢
The lowest

viability wi
the selectio
the definitiy
spacing fact]

8.3.3.3 Py
Steps 8.3.3.

s are prepared (Figure 7, B, 1) with a constant dilution factor not ex¢eeding 2,5.

temical has a high solubility in water (=100 mg/1), it can also betdissolved directly in
ivoiding the need of a co-solvent. The highest concentration tested should preferably o
ability with regard to the respective control (for chemicaltesting using co-solvent conj
bntrol, for chemical testing without co-solvent comparelto*hegative control, see Clau
concentration tested should preferably give no effectyyand therefore result in 100 ¢
h regard to the respective control. A range-finding.test before the definitive test a
h of the appropriate concentration range. The ratige finding test is performed simil
e test, but with concentrations starting at watersolubility and respective dilutions w
pr of 10.

eparation of dosing mixtures in L-15/ex

B and 8.3.3.4 are performed under sterile conditions. Thus, turn the biosafety cabin

and let the 4
preparation
them under

Dosing mixf{
sterile cond
prepared frg

For the pref
15 ml glass
respective @
10 min usin

ir flow for approximately 10 min“to 15 min. Clean the cabinet and the material needg
of dosing mixtures and exposure according to the sterile procedures of the facility an
the cabinet.

ures are prepared by djluting the stock solutions in L-15/ex exposure medium (6.3.7) U

.-15/
esult
pare
be 9).
h cell
lows
ar to
ith a

et on
d for
d put

nder

tions and the use.06f sterile 15 ml amber glass vials (7.4.2). The dosing mixtures should be

bshly immediately)before dosing onto the cells.

aration of the chemical dosing mixtures from the DMSO stock solutions, place seven sf
vials under the biosafety cabinet. Add to each glass vial 12 ml L-15/ex and 60 ul g
hemical-DMSO dilution or DMSO (Figure 7, B, 2). Shake the dosing mixture vigorous
b an‘ofbital shaker.

erile
f the
y for

8.3.3.4 Chemical exposure and sampling for chemical analyses: step-by-step performance

24 h after plating (see 8.2.3), cells should have formed a confluent monolayer within each well (Figure 2).
This is observed by microscopy. If confluence is not yet reached after 24 h of incubation, the plate can
be incubated another 24 h before chemical exposure.

a)

For the validation of the exposure concentrations by chemical analysis, prepare the required

number of 1,5 ml sampling vials to take samples later on out of each exposure and solvent control
well. The sampling vials might be pre-loaded with solvent according to the analytical protocol.

b)

Draw off the L-15 complete culture media from each well. Tilt the plate to allow for easier removal

and take care not to touch the cells with the Pasteur pipette. Alternatively, the plate can be
aspirated and dabbed dry onto kitchen paper. Immediately proceed to the next step.
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c) Gently add 1 ml L-15/ex (6.3.7) to each well using the multi-channel pipette. Do not pipette directly
onto the cells, otherwise cells will detach from the bottom. Wash wells by manual, gentle swaying
of the plate.

d) Draw off L-15/ex or aspirate the plate and dab dry onto paper.

e) Add 2,5 ml of the respective dosing mixture (8.3.3.3) into each well, except for the negative
control with L-15/ex and the no cells-control wells (8.3.3.5) where 2 ml are added (see Figure 8).
Do not pipette directly onto the cells, otherwise cells will detach from the bottom. During dosing
procedure, put the lid on the plate and open only the wells to pipette in. Doing so prevents that the
cell layer in not yet dosed wells dries out.

f) Immediately after dosing the plate, take a 500 pl sample from each of the thpee wells per
¢oncentration and solvent control. Remove 500 ul of the exposure medium from the well and
fransfer it into the respective sampling vial, pre-loaded or not, with a solvent,according to the

gnalytical protocol. Immediately close the vials tightly.

g) (over the plate with adhesive foil (7.4.7).

h) Incubate the plate for 24 h at (19 + 1) °C.
1 2 3 4 5 6

negative
control

solvent
control

solvent
control

solvent
control

no cells

no cells

A om L ;n/] o (2ml 2,5.ml 2,5 ml 2,5ml
: L-15/ex) welld well2 well3

chemical chemical chemical chemical chemical chemical
B conc. 1 conc. 2 conc. 3 conc. 4 conc. 5 conc. 6
2,5ml 2,5 ml 2,5 ml 2,5 ml 2,5 ml 2,5 ml
welll welll welld welll welll welll

chemical chemical chemical chemical chemical chemical
C conc. 1 conc. 2 conc. 3 conc. 4 conc. 5 conc. 6
2,5 ml 2,5.ml 2,5ml 2,5 ml 2,5 ml 2,5 ml
well2 well2 well2 well2 well2 well2

chemical chemical chemical chemical chemical chemical
D conc. ¥ conc. 2 conc. 3 conc. 4 conc. 5 conc. 6
2,5 ml 2,5 ml 2,5 ml 2,5 ml 2,5 ml 2,5 ml

well3 well3 well3 well3 well3 well3

Figure 8 — Pipetting scheme for test chemicals (one chemical, six test concentrations and three
replicates per plate)

8.3.3.5 A .“No cells-control” wells

These are prepared for the purpose and in the manner as described in 5.2, where Z ml of the dosing
mixture in L-15/ex containing the highest chemical test concentration is added to well A1 and 2 ml of
L-15/ex are added to well A2.

8.4 Determination of cytotoxicity

8.4.1 General

The steps given in 8.4.2 to 8.4.6 apply to both the water sample and to chemical testing.
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8.4.2 Visual control of cell damage

Before measuring cytotoxicity, cells in the 24-well plate should be visually observed (without taking
off the adhesive foil), paying particular attention to the degree of damage as a first control of the
test performance. In Figure 9, cells are shown with a different grade of damage after exposure to the
positive control 3,4-Dichloroaniline in the exposure medium L-15/ex. These images serve as a guide to
ensure optimal test performance.

ity)

ity)

e) 25mg/13,4-DCA (64 % metabolic activity) f) 12,5 mg/1 3,4-DCA (81 % metabolic activity)
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compjared to the control. O

8.4.3 Preparation of working materials and solutiog\@r cytotoxicity measurement

mea

solutiions.

8.4.4 Measuring cytotoxicity — Step i}ﬁgep performance

ISO 21115:2019(E)

g) 6,25 mg/13,4-DCA (91 % metabolic h) 3,13 mg/13,4-DCA (96 % lﬁ"&abolic activity)
activity) N :

H Percentages refer to the percentage of metabolic activity measured lamarBlue dn these cells

&

Figure 9 — Images of RTgill-W1 cells with different grades of (ﬁm\age after 24 h of exposure to

the positive control 3,4-Dichlor(Qn ine

O

Preppre the alamarBlue/CFDA-AM and the neutral @vorking solutions (see 6.3.12 and|6.3.13). For

guring several plates at the same time, prep@e espective multiple volumes of the dlye working

A\Q

Step$ a) and b) specify the sampli \step necessary for the determination of medium exposure
concentrations in case of chemical testing. In case of water sample testing, skip a) and b) arld start with

step
a)

b)

g)

h)

i)

C) after removing the adhe@feﬂ

For the validation of tEe) exposure concentrations by chemical analysis, prepare the required
number of 1,5 ml s@i‘ng vials to take samples later on out of each exposure and solvent control
yell. The samplir% Is might be pre-loaded with solvent according to the analytical protocol.

emove the ive foil from the test plate and take samples of exposure medium at the end of the

detach from the bottom.

Discard the washing solution.

Add to each well 400 pl of the alamarBlue/CFDA-AM working solution (see 8.4.3). Do not pipette
directly onto the cells, otherwise cells will detach from the bottom.

Cover the plate with the plate lid and incubate at (19 + 1) °C for 30 min in the dark (e.g. wrap the
plates in aluminium foil).

Measure first the fluorescence of alamarBlue (for wavelengths see 8.4.5) and after that the
fluorescence of CFDA-AM (for wavelengths, see 8.4.5) with the fluorescent plate reader.

Discard the alamarBlue/CFDA-AM working solution.
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j)  Add to each well 400 pl neutral red working solution (see 8.4.3). Do not pipette directly onto the
cells, otherwise cells will detach from the bottom.

k) Cover the plate with the plate lid and incubate at (19 + 1) °C for 60 min in the dark (e.g. wrap the
plates in aluminium foil).

1) Discard the neutral red working solution.

m) Wash each well with 400 pl fixative (6.3.14) and discard the fixative.

n) Add to each well 400 pl extraction solution (6.3.15), place the plate lid and wrap plates in
aluminium foil.

0) Incubatg for 10 min at room temperature and gently shake on a plate shaker.

p) Measure the fluorescence of neutral red (for wavelengths, see 8.4.5) with the fluorescent-plate reader.

8.4.5 Parameters for the fluorescence measurement

Excitation apd emission wavelengths for the three different cell viability indicater’/dyes are as follpws:

alamarBlue; exc: 530 nm em: 595 nm

CFDA-AM: exc: 493 nm em: 541 nm

neutral red: exc: 530 nm em: 645 nm

8.4.6 Che
In the case

the end of ej
9 Prepa

The raw dat

the respectiyve control (see below). From this, calculate the ECsq valuel2l.

V
Water sa

Chemid

mical analyses of the test samples

bf chemical testing, perform the chemical atalysis of the samples taken at the start a
kposure out of each solvent control and exposed wells according to the analytical protq
ration and expression of results

a gained is used to analyse«the toxicity values as a percentage of cell viability compar

Test item Respective control

Vater sample tesfing negative control
mple positive control testing solvent control

al testing using co-solvent solvent control

nd at
col.

ed to

Chemicgl tésting without co-solvent negative control

a) Subtraction of the corresponding average “no cells-control” fluorescence units from the average
fluorescence units of the corresponding test plate (see 5.2).

b) The average values of fluorescence units of each control and tested water sample dilution or
chemical concentration, respectively, of each test plate are determined (average of three).

c) These values are used to calculate the percentage of cell viability with regard to the respective
control. Therefore, the fluorescence units of the controls are setas 100 % (100 % of the cells are vital).

d) Calculate the corresponding cell viability of each whole-water sample/ex dilution or chemical test
concentration (in %), as shown by Formula (1):
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10.1 No cells-control wells

The

inter]
cont]
treat

subt

10.2

In th

conc

shou
cell
expol
valug

is the % of respective control;
is the fluorescent units of test item (i.e. either chemical or w-ws / ex dilution);

is the fluorescent units of respective control.

I
q
q

I
q
\

‘or chemical testing, use the geometric mean based on measured concentrations
oncentration at the start and the end of the test and the percentage of cell viabilitywa
alculation.

For water sample testing, use the respective test dilutions of whole-water sample/ex ar
oncentrations of the positive control 3,4-DCA and their respective pérceéntage of ¢
ralues for ECgq calculation.

As described in Clause 4, neutral red measures the integrity of the’lysosomal membrd
hulates in lysosomes(Z] and a disruption of the lysosomes results in a~decrease in neutral red
se of ammonia containing water samples, however, massive vacuolisation was observed
hccompanied by increased uptake of neutral red[10] with littlé ghange in plasma membrang
bolism, correlating closely with fish toxicity. Therefore, this¢test set-up also allows for the
bnia toxicity, a major fish toxicant, entering streams and water bodies via waste water treatmsg

yalidity criteria of the test

variation of fluorescence between-the no cells-control wells should not exceed
ference is detected (e.g. a fluorescerce higher/lower than 20 % as compared to the ot
rol well, see 5.2), a no cells-contrel reference plate is required in an additional test (c4
ed in the same way as the exposure plate) for concentration-dependent fluorescence
raction of the dyes.

Positive controHn1-15/ex

e case of chemical and water sample testing, for every five tests a separate plate
entration rangé€ of the positive control 3,4-Dichloroaniline in the exposure medj
[d be tested (i.e. every sixth test plate should be for 3,4-DCA). The mean ECsg val
Fiabilityninidicator dye) based on nominal concentrations (without analytical deter
sure ‘concentration) should lie between two-and-a-half standard deviations (SD) fr
b stated below.

alamarBlue: 1
429 mg/1+5,7 mg/l (25 SD range: 28,7 mg/1to 57,1 mg/1)

CFDA-AM: 1
62,6 mg/l £ 24,9 mg/1 (ZE SD range: 0,4mg/1 to 124,9 mg/1)

Neutral red: 1
48,8 mg/1 + 10,0 mg/1 (25 SD range: 23,7 mg/1to 73,8 mg/1)
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10.3 Positive control in w-ws/ex

If the results of the positive control plate with 3,4-DCA for water sample testing are outside the two-
and-a-half SD from the given ECsq values (see 10.2), strong interferences of chemicals with the matrix
of the water sample are indicated (see 5.1 and B.3).

10.4 Solvent control

In the case of chemical testing, the L-15/ex solvent control should not be more than 10 % lower than the
negative control. Otherwise, troubleshooting shall be done as, for example, the DMSO stock could be
contaminated or there could be other procedural problems (e.g. contaminated glass vials for stock or
dosing mixture preparation) that need to be fixed.

In the case pf water sample testing, the whole-water sample/ex solvent control of the positive copntrol
test plate shiould not be more than 10 % lower than the L-15/ex solvent control. Otherwige,.it indifates
a toxicity of|the water sample towards the cells. If this effect is not observed in the plate carrying the
water samp|e in dilutions, troubleshooting needs to be done as, for example, the DMSO stock coulld be
contaminat¢d or there could be other procedural problems (e.g. contaminated glass vials for stogk or
dosing mixture preparation) that need to be fixed.
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Annex A
(informative)

Routine cell culture of RTgill-W1

General
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soluf]
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annex describes the routine cell culture procedure (sub-culturing, freezing and thawit]
ill cell line from rainbow trout, RTgill-W1.

Recurrent quality assurance measures

y third month, all cell cultures should be tested for the presence of mycoplasma. In susj
Hecreasing sensitivity of the test system), cell cultures should be tested immediately.

janent cell lines are a common target of mycoplasma contamination. Mycoplasma in
ell cycle and metabolism of the cells and subsequently may*have an influence on th
e cytotoxicity test. Therefore, every culture shall be checked regularly every thir
plasma.

Basics of RTgill-W1 cell culturing
1-W1 cells grow adherent and are cultivated-as monolayer cultures.

ell line is cultivated in cell culture flasksat (19 # 1) °C, without any additional CO2 sup
ation.

are able to grow to a defined degree of confluence. Further cultivation will lead to the
plls. Therefore, it is necessary:to propagate the cells on a regular basis. After reaching 1
ells will be discarded and\new cells of a lower passage number should be thawed.

ells should be split as soon as they reach confluency, i.e. when the cell culture surface i
red. They are routinely split 1:2 (i.e. to generate 2 flasks out of 1). Under these conditid
issaged every 10/d'to 12 d.

presence ofibacteria, fungi and yeast is mostly indicated by an opaque and muddy cult
lying/detaching cells. In that case, all contaminated cell culture flasks and associate
ions should be eliminated immediately and the working place cleaned thoroughly with
rding to facility standards (e.g. 70 % volume fraction ethanol or isopropyl alcohol).

1g of cells) of

icious cases

terfere with
P sensitivity
1 month for

ply or steam

mortality of
b0 passages,

5 completely
ns, cells can

ure medium
1 media and
disinfection

A4

Reagents

A.4.1 Ready-for-use purchased solutions

A.4.1.1 Bovine serum, fetal bovine serum (FBS).

FBS shall be tested for compatibility. This can be done by culturing the cells for three passages in
culture medium with this FBS and observing cell viability and growth by microscopy. If the FBS does
not work, the cells grow more slowly, i.e. cells split 1:2, need more than 12 d to reach confluency or even
start detaching. If a suitable FBS is found, several bottles of this respective batch should be ordered to

ensu

© ISO

re the use of the same FBS throughout the testing period. Do not heat inactivate FBS.
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A.4.1.2 Gentamicin, 10 mg/ml.

A.4.1.3 Trypsin, 0,25 % in PBS w/o CaZ+, Mg2+.

A.4.1.4 Versene, 0,2 g/l EDTA(Na4) in PBS (C19H14N2Na409, 398,19 g/mol, CAS-No: 194491-31-1).

A.4.1.5 Leibovitz L-15media, with Glutamine and without Phenolred.

A.4.1.6 Dimethyl sulfoxide (DMSO0), cell culture tested grade.

A.4.2 Self

L-15 complg

Cell culture

A.5 Apps3
A.5.1 Bios

A.5.2 Incu
illumination|

A5.3 Cell

A.5.4 Glag

-prepared solutions

te culture medium:

freezing solution:

afety cabinet.

during cell incubation.

ratus and material

add to 500 ml L-15:
+25 ml FBS
+2,5 ml Gentamicin solution

store at (4 * 1) °C (storage time should not exceed three
months)

add to L-15 media (4 °C): e.g. 10 ml
10 % volume fraction FBS +1 ml
10 % volume fraction DMSO +1 ml

adjust to (4 £ 1) °Cawvhen freshly pre-
pared

bator, temperaturescontrolled or climatization of the room to (19 * 1) °C, wif

culture flasks,75 cm2 and 25 cm?2 with vent screw cap.

s pipettes or serological plastic pipettes, 5 ml, 10 ml and 20 m], sterile.

A.5.5 Pasteur pipettes, 230 mm, sterile.

A.5.6 Pipetting help.

A.5.7 Pipette box, to sterilize Pasteur or glass pipettes.

A.5.8 Microscope.

A.5.9 Vacuum pump.

A.5.10 Pipette tips, 10 pl, 100 pl, 1 ml, 2 ml, 5 ml and 10 ml, sterile.

A.5.11 Pipettes, 10 pl, 100 pl, 1 ml, 2 ml, 5 ml and 10 ml
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A.5.12 Centrifuge, temperature-controlled to 18 °C to 21 °C, 875 g.
A.5.13 Plastic centrifuge tubes, 15 ml and 50 m], sterile.

A.5.14 Cryo vials, 1,2 ml.

A.6 Procedure

A.6.1 Cell line used

The RTgill-W1 cell line is commercially available as Nr CRL-2523™1). The cell line h
morphological characteristics: morphology of RTgill-W1: at low density the cells
1

spindly shape, but with reaching confluence the cells exhibit a polygonal shape a af}fre tightly packed
(Figure A.1)[1. ,\'\ ’

®®

R\
@) Non-confluent — 1 d after passa\gigg

b) Non-confluent — 5 d after passaging

Figure A.1 — Monolayers of RTgill-W1 cells

A.6.2 Preparation of working materials and solutions

Thaw the trypsin. Adjust trypsin, Versene and the L-15 complete culture medium to (19 = 1) °C in the
incubator for at least 1 h before performing the sub-culturing. Turn the biosafety cabinet on, wipe
the cabinet with disinfection according to the sterile procedures in the facility and let the air flow for
approximately 10 min to 15 min. Clean the pipette boxes (Pasteur and glass), trypsin, Versene, L-15
complete culture medium bottle and the confluent cell culture flasks according to the sterile procedures
in the facility and put them under the cabinet.
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A.6.3 Step by step performance — Sub-culturing

The sub-culturing is performed at room temperature and therefore should be done quickly so the cells
are not exposed to high temperatures for too long. Do not sub-culture the cells at room temperatures

of 225 °C.

Description

for sub-culturing one cell culture flask:

a) checkcells in the cell culture flask under the microscope;

b) if confluency is reached [see Figure A.1 c)], prepare the cells for sub-culturing as follows:

1) dra

2) gently add 1 ml Versene (do not pipette Versene directly onto cells, detachment pf.cells

occ
3) waf
4) dra
5) aftg

The cel
recomn
time du

6) pro
det

7) add

8) dis{
sev
foay

9) transfer the cell solution into a_plastic tube (15 ml or 50 ml centrifuge tube);

10) cen
11) dra
12) dis{
tim
can

13) sub
of c

w off the media using sterile Pasteur pipette and vacuum source;

1r);

h cells by gentle agitation of the cell culture flask;

w off the Versene and repeat washing step (2, 3 and 4);

r drawing off Versene for the second time, add 0,7 ml trypsin.

detachment after adding the trypsin occurs quite fast (Within 1 min). Therefore,
lended to not split more than eight cell culture flasks at)once so to avoid long a han
ring trypsination, which can lead to cell digestion by the trypsin.

mote the cell detachment by gently tapping andragitating the cell culture flask (d
hchment visually);

5 ml L-15 complete culture medium to stopthe action of trypsin;

olve cell clumps and remove remainifig attached cells gently by pipetting the sol

m; shear forces can disrupt the cells);

frifuge for 3 min with 875'g at (18 to 21) °C;
w off the supernatantas much as possible without removing the cell pellet;

olve the cell pellet'in 10 ml L-15 complete culture medium by pipetting the solution se
es up and dewat’or against the tube wall (strictly avoid the formation of foam; shear f
disrupt the’cells);

-culture the cells in two cell culture flasks (cell culture flasks can be used for two pas;
pl1s):

may

it is
dling

heck

1ition

bral times up and down and also overthe surface of the cells (strictly avoid the formation of

veral
hrees

ages

add 5 ml of the cell solution to each cell culture flask;
add 5 ml complete culture medium to reach a final volume of 10 ml;

close the cell culture flasks and incubate the cells at (19 + 1) °C in the dark.

Labelling of the cell culture flasks: cell line (RTgill-W1), passage number (P xx), date, dilution factor (1:2).

Cells should be checked regularly (atleast every three days) by microscopy regarding the morphology and
for microbial contaminations. The minimum/maximum cultivation temperature should be controlled
every working day and deviations beyond + 1 °C should be documented. Cells should be sub-cultivated
approximately every 10 d to 12 d. An exchange of culture medium should be performed after 7 d.

The sub-culturing procedure is described for using one cell culture flask. If several flasks are sub-
cultured at once (make sure to use only cells from the same passage), the amount of Versene and trypsin
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