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GUIDANCE DOCUMENT ON HONEY BEE (APIS MELLIFERA L.) HOMING FLIGHT TEST,
USING SINGLE ORAL EXPOSURE TO SUBLETHAL DOSES OF TEST CHEMICAL

Series on Testing and Assessment,
No. 332




OECD WNT33MD X E:%

ltem 8: JILDIT— « AAANSDIE
ZO=STADITSHFIARRTgill-W1
ZRAWESE R

HIFR
BRRIRTUE)

—~
By

https://www.eawag.ch/en/news-agenda/news-
portal/news-detail/eawag-test-with-fish-cells-
replaces-animal-experiments/
https://www.eawag.ch/en/news-agenda/news-
portal/news-detail/eawag-test-with-fish-cells- X1 EF KR ZRATAHTTAR
replaces-animal-experiments/ (Eawag)DKristin SchirmerZid® 5

WREFEUIZFE

L AN

7


https://www.eawag.ch/en/news-agenda/news-portal/news-detail/eawag-test-with-fish-cells-replaces-animal-experiments/
https://www.eawag.ch/en/news-agenda/news-portal/news-detail/eawag-test-with-fish-cells-replaces-animal-experiments/
https://www.eawag.ch/en/news-agenda/news-portal/news-detail/eawag-test-with-fish-cells-replaces-animal-experiments/

OECD WNT33® F ZE &5 5E(4)

Environmental
Studies, Japan

OECD TG249 L T TSHIORATE, SHBMHNE.

{DECEYE TR E DM (ZARDIEETH D
C EISFRENNE

éawag

aquatic research
c a@QuaTox

\ solutions

Section 2
Effects on Biotic Systems

Test Guideline No. 249
Fish Cell Line Acute Toxicity:
The RTgill-W1 cell line assay

Please join us for an upcoming webinar,

co-organized by HESI, Eawag, and AquaTox Solutions

Date: 16 September 2021
Time: 9:00 - 10:00 AM EST / 15:00 - 16:00 CET

9 H(Z(EWebinarh‘afeE

= OVoiube” % =

14 June 2021

EC

OECD Guidelines for the
Testing of Chemicals

Sept. 16/2021
Fish Cell Line Acute Toxicity: The RTgill-W1 Cell Line Assay

”

|
Michelle Kristin Stephan
Embry

YouTube(ZEhiE| (&2 F4
https://www.youtube.com/watch?v
=DteBMHHNEY]|

Schirmer Fischer

.................. JQUTOX

I » ©



OECD WNT33MD T E&RE

2 ltem 9: S22 AMN6d
RO 77OXAS—1 - GFPEIE
FEAVTIS T4 v 10OK%E
LW X bOT > ARRBYIED

IR IP I ERE(EASZY)

HIFR
(GARRIRTUE)




OECD WNT33) T E % 7E5(6)

OECD TG250& U TH#GER

Section 2
Effects on Biotic Systems

Test Guideline No. 250

EASZY assay: Detection of Endocrine
Active Substances, acting through
estrogen receptors, using transgenic
tg(cyp19a1b:GFP) Zebrafish
embrYos

14 June 2021

OECD Guidelines for the
Testing of Chemicals
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ex ovo assay (Japanese Quail)

eye

heart

The avian surrogate eggshell culture
method can be applied as a new method of
administration due to more flexibility in
setting the dose of test substances.

We are also developing a method for

culturing quail embryos in artificial vessel. 13

Kawashima et al. (2016) Frontiers Neurosci 10 (296) 5
Kawashima et al. (2005) Zoo Biol 24: 519-529
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| Swim bladder inflation |

impaied project.eu/
: TH serum levels | TSSO f \ s
| I F N . L HumaN
CECEEE e F 00 ' T s
D 00 B e = ENDOC!
TH synthesis and
activation inhibited
Therid hormone (TH) disrupt‘ing chemicals Would you like to receive future news from ERGO in your inbox? Sign up to our newsletter here
L 4 Coordinator's Welcome
Knappen et al. (2020) Environ Sci Technol, 54,
8491_8499. Season'’s Gre and rm welco
of the ERGO E-
2021 has continued to be a challenge for us all, living and
working with the ongoing Covid-19 pandemic. Despite the
pandemic, overall, we have still made great progress and are 1 4
now over halfway througl e-yeal ject! In case you
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Fish log [BCF(L&g))
w
1

o T T T T
0 1 2 3 4 5 6

Hyalella log [BCF(Lkg)]
Fig. 4 Experimental fish BCFs from different studies versus individual
experimental kinetic BCFs estimated for male Hyalella azteca for thirteen
chemicals with different log K. All Hyalella BCF values are normalized
to 5% lipid content except for '*C-pyrene (G). The thin black lines mark
the regulatory threshold of log BCF 3.3 (BCF 2000). Data points in the
hatched area would relate to substances which highly accumulate in fish
(log BCF =3.3) but not in H. azteca and vice versa representing type II
and I error, respectively. Correlation: black regression line [fish log
BCF =0.251 +(0.792 x Hyalella log BCF)]: R* =0.687) with 95%
confidence interval (dotted lines) and prediction interval (short dash).
Standard error of the estimate (s, ) of the regression line=1.1248. A,
*C-simazine; B, diazinon; C, '*C-low hydrophobic compound: D, 1,2.3-
trichlorobenzene; E, 2.4,5-trichlorophenol: F, chlorpyrifos; G, "*C-
pyrene; H, benzo(a)pyrene; I, methoxychlor; J, o-terphenyl: K,
hexachlorobenzene; L, PCB77: M, PCB 153. References for fish BCF
estimates are presented in Table S2.1. For detailed results of regression
analysis see Electronic Supplementary Material, Part 3. A comparison of 15

Schlechtriem et al. (2019) Environ Sci Pollut Res, 26, S T e e
1 6 2 8 1 6 4 1 single species is presented in Figs. 5a—c
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............ Keyevent Modesofactions

OECD physiological ; & " Provide additional
criteria: £gg production . L Y information to authorities
in fish, sex determination C . O . to assess MOA
in fish § &
Testosterone
Ai‘[:ﬁin;?ttj:: _|l Aromatase
' Estradiol
e, @
R X

WatchfrogttHP K D
(https://www.watchfrog.fr/en/test_oestrogenique.php)
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Navicula pelliculosa (UTEX 664) S B
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Mayamaea permitis Mayamaea atomus
(formerly known as Navicula atomus)

Fig. 5 Fig. 6

Currently, the use of Mayamaea sp. is most
appropriate for UTEX 664 (Tsuji et. al. 2021).

B Alternative strain for UTEX 664 should
Teuji et. al. (2021) T —— = be chosen from the strains of Mayamaea 24

Bull. Nati. Mus. Vol. 47, No. 4 in press. SP--

Fig. 7a



Navicula pelliculosa (UTEX 664) AES EE

Growth rates on three candidate strains

Specific growth Mean CV for section-by-section  CV of the average specific

within 72 h growth rates growth rates
Criterion > 16 time <35% <7%
Mayamaea permitis .
(NIES-2724) OECD medium 125+12.5 13.7+8.15 1.63+0.97
oboml o pecD medium 12.2+1.71 11.6+0.68 0.99+0.54
PSGUTOTRITeSINS oame 25.2+3.22 10.2+0.74 1.23+0.41
(NIES-4280) OECD"
Mayamaea terrestris 3E2[f) n;edlum 7.32£2.21 22.7+1.68 3.86x1.46

oo 11.3+821 22.7+1.68 3.86+1.46

(NIES-4281) -
*Fe EDT/ | QEQB“ terric_citrate at i} lified OECE | .

n=3, meanxSD

Comparison of EC50 values on two typical toxicants among three candidate strains

3.5-DCP EC50,,, Cr(Vl) EC50,,, Reference
Mayamaea permitis .
(NIES-2724) 1.2+0.24 0.12+0.07 In this study
Mayamaea pseudoterrestris i
(NIES-4280) 1.40+0.24 0.24+0.10 In this study
10 0.51 Okamoto et al. (2021)
Navicula seminulum 1.80+0.20 0.12-1.22 ?f;‘gg;“y GO Bajiacs Scienoe

n=3, meanxSD

B We propose M. permitis (NIES-2724) and M. Pseudoterrestris (NIES-4280) as alternative
strain of UTEX 664. o5

B Interlaboratory validation work for the candidate strain is necessary.




Summary

Proposal for revision of scientific name of recommended algal strains

OECD/OCDE

ANNEX 2

STRAINS SHOWN TO BE SUITABLE FOR THE TEST
Green algae

CCAP 278/4, 6l 81 SAG
o Desmodesmus subspicatus (formerly known as Scenedesmus subspicatus) 86.81 SAG, NIES-4282

Raphidocelis subcapitata, (formerly known as Selenastrum capricornutum = Pseudokirchneriella subcapitata),
ATCC 22662, CCAP 278/4, 61.81 SAG, NIES-35

Diatoms

Mayamaea sp, (formerly musidentified as Navicula (= Fistulifera) pelliculosa ), UTEX 664
Mayamaea permitis or Mayamaea pseudoterrestris, NIES-2724 or NIES-2480

Cyanobacteria

. Synechococcus leopollenszs UTEX 625, CCAP 1405/ 1, NIES 3277

Anabaena valiabilis, (formerly misidentified as Anabaena flos-aquae) UTEX 1444, ATCC 29413, 26
CCAP 1403/13A, NIES-2095




Summary

Interlaboratory validation work to add a new diatom strain

Test method

Test strain
Mayamaea permitis (NIES-2724)
Mayamaea Pseudoterrestris (NIES-
2480)
Initial . 5 x 10° cells/mL
concentration
endpoint Growth inhibition
- Cell count uzing electronic particle
counter, microzcope, or a flow
measurements DSt

= Fluorezcence or optical denzity

Test condition

axenic

temperature : 23+ 2°C

Light intenzity : 60-120 pE2S2
cycle ! continuous light
Agitation: about 150 / min

medium OECD +Si meduim
volume 100 mL
Test duration 72 hours
= 16 timesz
Validity criteria | <35%
< 7.0%
- 3,5-DCP

Test chemicals

- Potazsium dichromate (VI)

Key milestone

1. The SPSF was approved at WNT in April
2021.

2. Inter-laboratory validation is conducted in
2021-2022.

3. A final report of the inter-laboratory and
draft of revised test guideline including the

update of the scientific name will be
prepared in 2022-2023.

Testing laboratories
1. National Institute for Environmental Studies (NIES), Japan

2. Other testing laboratory from Japan

3. Kindly offered from National Institute for Industrial
Environment and Risks (INERIS), France

4 Scymaris, UK Is also interested in the interlaboratory
validation.

27
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Develop Juvenile Hormone Activity Screening

AES i
Assay (JHASA)
100-200/female=1,000-2,000
[OECD TG211 ] neonates/treatment‘shouId be checked!
" | Annex 7
21 days | Annex 7 _
1st 2nd 6t |dentify sex of
week brood 4th brood brood all neonates
e} [ o ® ® o]

B ..
; brood brood ‘ ‘
Control + \ female male female
6 concentrations ‘%"_ ‘ C% male
5"33/
#
§

5-7 days ‘
10-17d-old 15t brood [3rd —_— ] Identlfy sex of

the neonates of
adults with o o o
embryos in 2 brood 2nd brood after
exposure
their brood | . P

chambers |

20/female=200 neonates/treatment

Control
=+ 3 concentrations 29
(Maximum: % of 48h-EC50)



Effect of non-chemical stressors in JHASA AES Hitin

1

Temperature

* Culturing and JHASA at 20°C, 28°C, 30°C: High temperature

* Culturing ( 30°C )=>JHASA ( 20°C) : Higher to test temperature
e Culturing ( 10°C )= JHASA ( 20°C ) : Lower to test temperature

Hardness
High hardness: 250, 500, 1000 mgCaCO,/L
(x1, x2, x4 hardness of M4 medium)

High Density
35, 70, 105 daphnids/L (x1, x2, x3 of normal density)
(same food amount per daphnids)

High Density + Low Nutritional status
35, 70, 105 daphnids /L (x1, x2, x3 of normal density)
(food amount per daphnids: x1, x1/2, x1/3)

No conditions induced male offspring production!
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« Juvenile Medaka Anti-androgen Screening Assay (JMASA)

JMASA - )
[ Control (n° fregtmen) 7 © ) e A significant
| I Ig ITI
) . _ Exposure (Growth) difference
Juveniles —Cremica Fregme — Y i
- sexually immature -
- no papillary process Inhibition of formation
(Disappearance)
OECD TG 229
B ) p—
[ Control (n0 freatment) = R No significant
> ) s, Exposure (3 weeks) differenc
5 Chemicql Tr'eafmenr j = -
Adult males ‘ ) :
- sexually matured No alteration
- sufficientl vel illary pr .
sufficiently developed papillary processes (No disappearance) -
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Institute for
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Studies, Japan

First observation day of papillary process after fertilization
on two different strains of O. latipes, NIES-R and SKR

40

w
o

Total body length (mm)
S

35 f

25 f

Total body length (mm)

@ NIES-R
¢ SKR

. |20.74 mm
45 days 53 days

i First observation of
i papillary processes

_______________________________

|||||||||||||||||||||||||||

40 6? . 80
Days post fertilization

Fresh weight (g)

o
N}

06

05

©
»

o
w

0.1 r

0 20

Fresh weight (g)

@ NIES-R
¢ SKR

' First observation of
! papillary processes

_______________________________

0.1072 g ~|0.0764 g
45 days \ |53 days

40 60 ... 80
Days post fertilization

» First observation day of papillary process at SKR was eight days

behind that of NIES-R

27



Number of joint plates with papillary

National
Institute for
Environmental
Studies, Japan

Results of validation studies (Fenitrothion)

No. of plates with papillary
process

80

60

40

process

20

2 SKR _ . . NIES-R
- Fenitrothion 120 -
100 !
100
80 I
60
40
20
0 |
Control 36 104 242 Control 86.8 278 886
Measured concentration (ug/L)
i A:86.8 ug/L ® ...’
- A 36.1ug/L oo” 6 | : 278 ug/L ,o‘A L
© 104pg/L ‘A¢A6. m: 886 ug/L s,
i W 242pg/L ®pps e a0 L AA
.8<§A<’<>A i A
o mo A ¢ o
C g 20 r ®
[ ]
I€ | | L N <><>
. = > = ) o-t—=s®» » ' W
15 20 25 30 15 20 25 30

Total length (mm)

28
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OECD physiological P . [. Provide additional
criterion: Spiggin production i 'nformat'&"gzal‘thorltles
in the Three Spined g ' to assess

Stickleback

A

: AR AR ‘_/
Watchfrog#tHP & D |

(https://www.watchfrog.fr/en/test_androgenique.php)
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Harmonization of Test Protocols AES B,

Studios, Japan

5

Existing protocols have different test conditions

- USEPA/ASTM, Environment and Climate Change Canada/ISO, OSPAR, French Standard

- Several test conditions are different among test protocols, such as test duration and
exposure type (renewal of overlying water).

g
—
=
2-4 weeks 12-48h
Preparation of n Set-up of - :
spiked sediment Aging Equilibration
Test duration Exposure type
v 10 days (USEPA) v’ Static
v 14 days (ECCC) v’ Semi-static
v’ 28 days (USEPA) v" Flow-through

v 42 days (USEPA, ECCC)

Conduct a questionnaire to testing laboratories

* France, INERIS (French National Institute for Industrial Environment and Risks)

+ Switzerland, Swiss Centre for Applied Ecotoxicology
Canada, ECCC (Environment and Climate Change Canada, 2 researchers)
Germany, Fraunhofer Institute for Molecular Biology and Applied Ecology
UK, CEFAS (Center for Environment, Fisheries and Aquaculture Science)

Scymaris Ltd.

UKCEH (UK Centre for Ecology and Hydrology)
US, USEPA (US Environmental Protect Agency)



Experiments: Which exposure type is recommended?

Results: Amphipod survival & body concentration
v Amphipod survival was > 70% in all the tested scenarios.

v" Dry weight of surviving amphipods was not different among scenarios.

v' Also, there were no statistically significant differences in body concentrations
among SCenarios. The static condition caused the highest body concentrations of Pyr and BaP, though.
This suggests that pore water concentration, not overlying water concentration,

was the major contributor to the transfer of the tested chemicals to amphipods and
the resulting toxicity.

Phe Pyr BaP
10% : A
2 -* -:Static 20O & nO ‘
'g’ ‘ A q - | Static
A
%a 10% > = O A
A - w & oo
3 0 0
0 '
10' - ]
) 1 |} ) 1 I ) Ll 1 ) 1 I |} I 1
1 2 3 4 5 1 2 3 4 ) 1 2 3 4 5
Water exchange
scenarios

v The effect of exposure types is limited. In particular, the difference between semi-
static and flow-through is minor.

v Rather, we should focus on other factors (e.g., sediment types).




Preliminary ring-test

As a preliminary study for future ring-test, sediment toxicity tests with H.
azteca were performed by two laboratories in Japan. Fluoranthene was used

as a model toxicant. 1‘:@
Both tests were done under the same condition (e.g., flow-through, artificial sediment).
Lab A (NIES) Lab B
100 [= e e @ 100 [&*
< 80 :\3“ 80 :
‘3 60 | % 60 |
g af g 40l
? 2} @ 20
0 L - a—— R R s 0 1 o 2 vl Lol ¥ 00
Control 10 100 1000 Control 10 100 1000
Csed (Mg/kg-dry) Ceeq (Mg/kg-dry)
LC50: 187 mg/kg LC30: 215 mg/kg
(95%Cl 130-244 mg/kg) (95%CIl 172-258 mg/kg)

Highly reproducible!




Schedule

Apr 2019: Call for co-lead or participant countries (WNT)

— France (INERIS)
Oct 2021: Propose SPSF (VMG-eco) —~Now!
Nov 2021: Submit SPSF draft
Apr 2022: Approval of SPSF draft

20214

=1 1H(CSPSF

Z e

Call for participants of validation study (ring-test) (WNT)

2022-2023: Ring test

Oct 2023: Present draft TG and ring test’'s result (VMG-eco)

Apr 2024: Approval? (WNT)

We welcome your feedback about the SPSF draft!
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Revised flow chart (draft) AES Bz

Type of Data
z N |
+ + f + ) 3 +
Time to event Histology Survival (adult) Fecundity Other endpoints
I " I
- /-Mth time effect?\ ° il Appropriate Transformation |
Cox Mixed RSCABS step-down Yes
Cochran-

Weekly replicate
means Yes

Repeated Jonckheere- No Normality
measures ANOVA Terpstra Test Shapiro Wilks Test
:
/\ Contrasts / Homogeneity
Levene's Test

Need statistician’s

Armitage
trend test

\_ New! J

Monotonicity
inear/Quadratic contras

No

Yes
consultation Sub-adult [™ —] Adult
Measurements per Measurements
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DERTCIARYA Chironomus yoshimatsui
@3axkE Hyalella azteca
@AAzITra Daphnia magna
@HETITPra Moina macrocopa
Gl=Z=txa+€ 3> |Ceriodaphnia dubia

. Paratya compressa
©3nTE improvisa
@DEAXSH Orizias latipes
+IJ5 Danio rerio
@3Z‘y MAEALE Pimephales promelas
W7 HILFT Acartia tonsa
7= Americamysis bahia
(WEPPEI: Daphnia pulex #h 55
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