ANNEX 6-2

The medaka (Oryzas latipes) Full Life-Cyde Test Guiddine



OBECTIVE

Thistest giddine desribes afish full life-cydetest thet can be used to evduate the patentid chronic effedts of chamicds
on fish popdaions  The method gives primary emphiedis to patentid population rdevant effedts (namdy, adverse
impects on survivd, devd opment, growth and reproduction) for the cdculation of the No-Obsarved Effect Conoantration
(NOECae=). These dfect dbsavaions shoud be augmeted by secondary mechanistic biomarker responses (namdly,

vitdlogenin, goned somatic index [GS], and goned higdlogy).  The method is goplicadle to a vaidly of chamicds

induding endoarine dsupters and generd taxicants The medska (Orydas latipes) is aslitable pades for uein thistet

quiddine however, aher goedes uch as fatheed minnow Pimephales promeles), shegpshead minnow Cyprinodon
variegatus), three gpined stidkleback (Gadarageus aculatus) and zehrdfish (Danio rerio) aredso qliteble

GLOSARY OETERMS
doh = days pog-hetch; GS = goned somdtic index; VTG = vitdlogenin
INTRODUCTION

This test guiddine destribes a confirmetory test besed on full lifecyde of fish over two gengrations to give data
rdevat to ecdogicd rik assessmat of endoaine diguping chemicds (EDCs). FHeh ful lifecyde tet for
enotoxiocological dudieshes dreedy been established by the U.S. Environmenta Pratedtion Agancy (U.S EPA) in fatheed
minmoas (Pimephales promdas) and shegpehead minnows (Cyprinodon variegatus) (U.S EPA, 1986). Presant protocd in
this quiddine is daived from work on medska Oryzas latipes) in Chemicds Evdudion and Research Indtitute, Joen
(CERY) besed on the origindl protocal by the U.S BPA. This test destribed in this guiddline has been evduated by teding
with CED refaence compounds (4tat-patylphend; S&ki & d., 2002 [submitted], ehinyledredd and
mehyltedoderone prepating the menusripts for publication in a jound) and conducted with the known EDCs  (4-
nonylphendl; Yokata et d., 20015, 4-tart-octylphend and 17b-edtradidl; preparing the menustripts for publication in a
jound) for their hezard assesaments In principd, the gpproach is dso goplicable to ather OECD fish gpedies natebly
fatheed minnow (Léhge & d., 2001), shegpehead minnow (Cyprinodon veriegatus) (Zillioux et d, 2001), three-spined
siddeback (Gaderogausanulatus) Kasadski e d., (2002) and zdordfish (Daniorerio).

2. Thistes guiddine mesaures sevard bidogicd endpoints  Rimary emphassis given to potentid adverse effects on
populaion rdevat paramngers induding aurvivd, gross devdopment, growth and rearodudtion. Sscondaily, in order to
provide ssoondary mechenigtic informetion and provide linkage between reuits from ather kinds of fidd and laboratory
dudes wherethereis a priori evidence for a chemicd having potentid endoarine disupter adtivity (eg androgenic or
oedrogenic adivity) then ather ussful informition can be obtained by mesauring vitdlogenin (VTG) levds goned somitic
index [GS] and eveludting gored hiolagy.

BERINCIPAI OFTHETEST

3. Ovaviens d the rdevant tet conditions in medeka are provided in Annex L For medska, expoaure of parantd fish
(R) isnormdly initiated with hedlthy embryoswithin severd hours post-fertilization. Thistest is conducted a aminimum
of five chemicd concentrations, as well as gppropriate contrds with a minimum of 60 embryos for eech trestmant
sparaed into four groups Chamicd ddivery can be viaan agueous raute (with or without carmier salvents). Monitaring
continuesfor up to 100 doh and indudes embryologica develapment, hatching (hetchahility and time to hetch), pogthetch
aurvivd, gowth (totd length and body weight), sexudl differentiation (secondary sex differentiation and gonedil
higdogy), reproduction (fecundity and fertility), hepetic VTG levds and gonedd deveopment (GS1). Eggs spavned from
the Rk fish & leest 3 d of the k5 exposure are d0 exposad to the test Subdance and examined for hetching, and the
Iprogeﬂy geineragg: (R) isexamined for urvivd dfter hetching, aswell as growth, sexud differentiation, and hepetic VTG
evds until 60

DESCRIPTION OF THE METHOD
Jest animalsand exposure sysem



Test animals

4. Thistest should be darted with embryos within severd hours pogt-fertilization from areedy supply of known-qudity
animds Candidate gpades for this assay indude medeka Oryzas ldtipes), fatheed minnow Pimgohales promdas),
shegpeheed minnow (Cyprinodon variegatus) and zerdish (Danio rerio). Rdevart modification is necessaty for test fish
oedesather than medaka. Hdd-odllected fish genardlly should nat be used to initiate cultures for the testing,

5. Paentd fish for the soanning eggs subjected to expoaure should be sHected from a population of asnge sodk. The
fish should be paired and acdimatized for & lesst two wesks prior to the test under conditions of weater qudity and
illumination Smilar to those used in the test (Annex 1). Fish should be fed exdusivdy with Artamianauplii (<24 h dter
hetching) twiceaday.

Wate

Any water inwhich the tes goadies shows sitable longtem aunvival and growth may be usad astet water. It should be
of condant quiity during the period of thetest. In order to enaure that the dillution water will not unduly influence the test
reauit (for example by complexation of test subgtance) or advarsdy dfet the parformance of the brood stock, samples
should be teken & intervas for andyds Messuraments of heavy meds (eg. Cu, Po, Zn, Hg, Cd, Ni), mgiar anions and
cdions (eg Ca Mg, Na K, d, SO,), pestiddes totd organic carbon and sugpended sdlids should be mede, for exarple,
evay sx months where adilution water isknown to be rdaively congart in queity. Some chemicd charadeigicsof an
aooeptable dilution weter areliged in Annex 2.

Exposuresysem

7. The desgn and mateids usad for the expodure sysem are optiond. Glass, danless ged, or other chemicdly inert
meaterid should be usad for condrudion of the te sysem. For medeka, an expoaure sydem is well uited as fdlows
(Yokaa e d., 2000, 20015 Kang & d., 2002, S&i & d., 2002): The expoare system condsts of a continuousflow
mini-diluter sygem (Benait & d., 1982). Sodk solution of thetest chemicd should beinjected in this exposure system by
an gopropriate pump. The flow rate of the gock solution should be cdlibrated in accordance with andytical confirmetion
of the test solutions before the initiation of exposure, and chedked volumericaly periodicaly during the tes. The test
solution in each chamber isrenewed adeguiatdly depending on thetest chamicd sahility and water qudity.

: :

8. It isrecommended to use a minimum of five chamicd conoantrations Prior knowledge of the test substance (eg.
realits of theteds a tier 1 and 2 in OECD teing schame, in vitro receptor binding assay, sUbdhronic toxidity, and range-
finding test) should help in sdection of gppropriate test concentrations.

9. For the fish full lifecyde tes in wesk esrogens the highest concentration used in the definitive test should be
sHedted to cause Sgnificant subdronic toxidty, because wesk edrogans may exat subdronic toxiaty and abnoma sex
differentiation a Imilar concentration ranges (S & d., 2002 [submitted)). If possble the rangefinding tes may be
conducted under conditions (water qudlity, test system, animd loading) Smilar to those usad for the definitive test (Annex
1). For the teg in drong estrogen or androgen, higdogicd messurements are much more repondve thean subdronic
dfects therefore, the highest concentration used in the definitive test should be sdected to cause condderable sx revarsd.
The lowest concantration should be a factor of 10- to 100-imes lower then the highest concentration. The use of five
concentrations in this test endbles nat only doseresponse rdaionships, but dso providing the lowest-oosarvedteffect
concentration and no-obsarved-effect concentration which are necessary for risk assesament. At presant, a minimum of
four replicate tegt chambers (eech containing 15 fish) exogat the reproductive trid (a minimum of Sx replicate tet
chambars) isrecommended per trestment in medeka (Y okata et d., 20018). It hesbeen damondtrated thet thissamplesize
encbles detection of datidicaly-dgnificant differences for the mgarity of the endpaints in contrdl fish versus animds
trested with “modd” EDCs induding 4-nonylphend (Yokata & d., 20018), 4-tat-pentylphend (Seki ¢ d., 2002
[submitted]), ethinylestradial, methyltestosterone, 4-tat-octylphend and 17b-estradid (prepaing the manustripts for
pubdicaion in ajournd). Based on thistest, aminimum of 360 fish (15 fish in each of four replicates for five trestments,
plusone contrdl) is required per assay. Thiswould, of course, incresse when additiond contrd trestments are recired.

10. Itisrecognized thet the environmentaly rdevant routes of exposure are viathe water or the diet. For weter soluble
chemicds theoretically there are severd optionsfor ddivery of tet chemicd to thefish viathewaer.



11. Tet solutions of the chasen conoantrations are prepared by dilution of a gock solution. The stock solution should
preferably be prepared by smply mixing or agitating the test aubgtance in the dilution water by using medhanicd means
(eg. dirming or ultrasonication). Saturation columns can be usad for achieving a sLitable concentrated stock salution. [t is
recommended thet, whenever possible salvents nat be used to generate stock solutions for condudting chemical exposures
viathewdas.

12, In some casss it may be necessary to use salvents to generde sfock solutions for aguienus testing;; this could oocur
when achamicd is vay insduble, ungtable in a seturator system, or S0 expendvelimited in avallability thet the use of
surators is not pradicd. Gengdly, examples of suiteble solvents in fish dronic toxidty ted are acetone
dmethylformamide, dmethylaulfoxide, ehand, methand and trighylene glycd. However, therearerdaivey few sudies
on the possble effects of these solvents on the fish endocrine sygem. Henee it is essantid thet any test utilizing acarrier
solvent indude both solvent-exposad and non-exposad contrals

- A naw sedtion on didary expoarewould be ussful

Analytical determination and measurements

13. During the tedt, the concentrations of the test substance are determined a gppropriete intervds (eg. evary ather
week in each of thetet trestments).

14. During the tet, the flow rates of diluent and sock solution should be checked  intervas acoordingly (eg. fivetimes
awek). It is recommended thet the test SLibgiance concentrations fal within £ 20 % of nomind vaues (i.e within the
range 80-120 %). If the concentrations of the tes sUbdtance are not mantained within + 20 % of nomind vaues it is
preferadle within £ 20 % of meen meeaLred vaues However, in case of some dhamicds which can markedly acoumulatein
fish body, the concentrations of the test sulbdance may be decressad depending on fish growth. In thet cesg it is
recommended thet renewd rete of thetest solution in eech chamber beraisd.

15. It isrecommended that resuits be bassd on mesaured concantraions However, if evidence is avaladdle to demongrate
that the concentration of the test Substance has bean sdtisfactory maintained within £+ 20 % of the nomindl, the resitscan
be basad on nomind or messred values

16. During the tet, dissolved axygen, pH, and temperature should be mesaured in onetet vessd of dl trestmeant groups
and the contrds Asaminimum, these messurements should be meeaLred once aweek through the exposLre periods

PERFORMANCE OF THE TEST
Embrydogical phase

17. Exposure should be initisted shortly after fertilization (et the latedt, < severd hours pod-fertilization). The 60
embryos enployed for eech tresment are randomly sparated into four groups of 15 for teting in quedruplicate. Each
group of embryos may be placad directly in the test chamber or in acylindricd dass egg aup (eg. diameter, 5 am; depth,
10 am), which is covered with dainless sted mesh (eg. No. 32) on the battom. [If the egg cups are usad, these may be
svung veticdly a adow pece (eg. 20-25 timesimin) in the test chamber. The developing embryos should be obsaved
daly under aderensoopic miaosoope Any deed embaryo should be discarded, live ones should be retumed to the dhamber.,
This prooadure should be repested until dl the living embryos have hetched. Generdlly, hetchahlity and time to hetch of
medekain the contrlsa 24 °Care® 90 % and 9-10 d, respectively (Y okataet d, 2000; Y okotaet d, 20014).

Larval-juvenilephase

18. After hetching, the larvae should be fed an adequete amount of Artamia nauplii (<24 h dter hatching) twice aday;
some nauglii remain for & leegt 1 h dter feading. Dally obsarvation should be mede to examine mortdity, abnormd
behavior and gopearance until 60-d podhetch, and deed fish should be removed as soon as posshle

19. At 60-d poghetch, 20 individuds from eech trestment group (eg. five individuds from eech of the four tet

should be randomly removed and aeuthenized with an adeguete anesthtic (eg. FA-100, Tanebe Sayaku, Oseka,
Jgoan). The fish shauld be obsarved for extermd seoondary sex charadteridtics besad on the shepe of the dorsd and andl
fins under a serensoopic miarosoope: Natebly, some chamicals cause skewesd ooourrence of secondary sex chaeradtgridicsin



medeka for example, when exposad to androgen receptar agonist, methyltestosterong, the sex rdio edimated from
X charatteidics & 60-d poghetch can skew toward mde (prepaing the menustripts for publication in a
journdl). Then thefish are drained on filter peper; body weight and totd length should be meeaured.

Gonadal higology

20. After dosarvaion of ssoondary sex dharadidics and meearing growth, the fish should be devoted for gonedd
higdogy. The fish shoud be placed in an gopropriate fixaive (eg. Bouin's solution, 4% fomdddyde o 1%
dutaddehyde) and embedded in parafin or plastic &fter dehydrated. Fish should be ssdtioned longitudindly & 35 pmin
thickness Siepwise sadtioning of the goned enaures respedtive sactions of the enaure goned but does nat guarantee
Oetection of tetisova (Gray et d, 19999). It is not dear that how many sedtions should be prepered to satidy both
Oetecting abnormd tissues and be codt-effective. The sedtion can be stained with hamatoxylin and eosin, mounted with
adenuete agant (eg. mdinal, Muto pure chemicds; Tokyo, Japen) and then examined under alight microsoope

21. When exposad to esrogens in medaka, induction of testisova composad of both testicular gam odlls and oocytesin
the goned hesbeenwdl destribed in meny invivo sudies (Egami, 1955; Y amamato, 1965; Wester and Canton, 1986, Gaty
et d, 1997, Gronen & d, 1999; Gray et d, 19995 Gray € d, 1999%; Meicdfe e d, 2001; Kang et d, 2002, Si et d,
2002). This condition can be obsarved when exposed to estrogans from emboryo to 60-d posthetch in medska (Y okata et
d, 2000; Yokata & d, 2001a S et d, 2002 [submitted)]). The rate of tedisova indudtion can be incressed dose
dependently, and the extent of oocyte-containing parenchymain eech tedisova gpedimen can increese with increesing
esrogen concentrations (Yokota e d, 2001a S&ki e d, 2002 [submitted]). Since amdl tesisova gppear Smilar in
srudture to enlarged spametogonia, it is recommended thet oocyte surrounded by an obvious bend of fallicular epithdium
in the testis be tedisova (Gray & d, 19998). On occasion, sbnoma connective tissues can deveop in medgka when
exposed to estrogens (BEgami, 1955; Gray et d, 19995 Kang et d, 2002, Seki et d, 2002). This condition can be dbsarved
when exposad to esrogens from fertilized eggs to 60-d posthaich in medeka (Yokata e d, 20018 Si e d, 2002
[suomitted]). The ovary is evduaed bessd on rdaive number of previtdlogenic, vitdlogenic, and postvitelogenic
oooytes Srong esrogen, ethinylesradiol can inhibit ovarian devdlopment or cause many previtdlogenic cocytes in
femde medeka (Schdlz & d, 2000, S et d, 2002). We obsarved tedisova condition when exposad to androgen,
mehyltetoderone from fertilized eggs to 60-d posthatch in medaka (preparing the manuscripts for publication in a
jourdl). However, it was nat dear whether this condition hed bean developed in gendlically femde fish by androgenic
adtivity of methyltestosterone or in gendlicaly mde fish by edrogenic effect of aromatized chemicd. We recommend
nonaromeizable androgen may be dlitable for androgenic rference compound. When exposed to anti-androgen,
vindozdlin in medeka, indudtion of testisova has been reported (Koger & d, 1999). Further research to charaderize the
efect of sx seroid antagonists (anti-androgen and arti-estrogen) on sexud differentiation and to veify the gpplicability
of the presant pratocdl to these chemicasis nesded.

Reproductivetrial

22. At 70-d pogthetch, the sex of the surviving fish should be didinguished by their externd secondary sex charadteridtics
and Sx mating pairs from eech trestment and the contrals should be sdected to examine fecundity and fertility. If sex
raiois skewed toward mde or femde, no peirs can be sdected. Each pair should be assigned to atest chamber and exposad
until 100-d posthaich. The water temparature may be inareased from 24 °C to 28 °C to simulae spawning & 70d
poghetch. The eggs pavnad from eech famde should be counted, and assessad for viahility microsoopicaly for 0
oonsecutive days (71-100 d posthetch). Using week estrogen, this test protocol hes been varified to detect sgnificarnt
reproductiveimpaimment (Seki e d, 2002 [submitted]).

23. Ontheday dter the end of the reproductive examination (101-d pogthetch), dl peirs examined should be removed
from their chambers and euthenized. If possible, the number of androgen-depandant pepillary processss onthe ard finin
maes may be counted under a Serensoopic microsoope: After body weights are meeaLired, the goneds and livers should be
ramoved and weighad for G cdauaion (200 ~goned wi/body wi) and messuramant of hepetic VTG concentrations For
example typicd G vauesfor reprodudivdy adive medakaa about 100-d posthetch range from 7 to 10 % for famdes
and 0910 1.3 % for mdes (Yokataet d, 20015 Seki et d, 2002 [submitted]). Nonylphenal that reduce fertility dso can
inhibit the maturation of thetestis (Y okotaet d, 20014).

Vitdlogenin (VTG)

24. Thelivasremoved should be dored & —70°C uniil the VTG messraments For the assay, they should be individuelly
homogenizad with enzymedinked immunosorbent assay (ELISA) buffer and centrifuged, and the odllected supamaiants are
used for mesaning VTG in ELISA (Yadkatae d, 2001b).



2. VTG isan esrogen-depandant glyoopratain which isusudly only synthesized in the liver of meture femdes (Dedow
et d, 1999). Therdfare, when detected in the ssum of mdefish, VTG can be usad asahbiomeker of expoaureto edrogenic
chamicdsin avaidy of fish pedes induding medaka (Gronen et d, 1999; Metcdfe e d, 2000; Yokata e d, 2001b;

Kang e d, 2002, Seki e d, 2002), fatheed minnow (Ankley e d, 2001; Harries e d, 2000; Parter @ d, 1998; Kramer

et d, 1993; Paks et d, 1999; Tyler et d, 1999), and rainbow trout (Jobling & d, 1996; Thorpe et d, 2000). Different

methods are avalable to assess VTG produdtion in fish; a messuramant technigue thet is bath rdatively sendtive and
spadific is delemingtion of protein concentrationsin plaamaor liver via ELISA or redioimmuncessay (RIA). For ELISA,

monodond medeka VTG antibody and purified VTG protein from medska are utilized (Y okataet d, 2001h). In fatheed
minnow, palydond fatheed minmow VTG antibody and VTG pratein have do ben punfied (Korte e d, 2000; Parks e

d, 1999). Until now, the VTG indudion assay using plaama have been develaped and vaideted in fatheed minnow (Tyler et

d, 1999, Ankley et d, 2001) and rainbow trout (Thorpe e d, 2000). In smdl fish goedies such as medaka, cdlledting the
plaama is tednicdly dfficut. Therdfore hepetic VTG indudion assay have bean devdoped and vadidated in medeka
(Yokataet d, 2001b).

F embryophase

26. Egos pawvned by femdesin thelagt 3 d of the reprodudtive trid (98 to 100-d posthetch) should be suljected to the
expoare dudy of the progeny generdion (). To evauate their hetchability and time to hetch, the fertilized eggs from
eech goawning in trestment groups and in the contrd's should be collected and exposed until hetching, under the same flow-
through conditions as those usad for the i, generation.

F larvalfuvenilephase

27. Thenenmly hetched larvee in the trestments and the contrals should be randomly trandferred to four tet chambersin
each trestment and kept in the chambers until the lagt hetching. Then 15 larvee in each chamber should randomly be
sHeted (60 larvee in eech trestment group). Then they may be treated until 60-d posthetch in the same flow-through
sydem for the ks gengration. Thefish should be chedked daily until 60-d pogthetch for mortdlity, abnormd behavior, and
gpearance Deed fish should be removed as soon as possble. At 60-d posthetch, the extamd seoondary sex charadtaidtics
af dl the surviving F fish should be obsaved, and thar weights and lengths should be mesaured dter overdoding with
anesthetic. They should be fixed and prepared for the gonedd higdlogy. Some edrogenic chemicdls can have adverse
dfects d lower concantrations in the progany then in their parent gengrations (Yokata @ d, 20018 S&i @ d, 2002
[writteg])l. Further work to duddete the enhanced response in the progany by transgpenerationd expoaure need to be
investigated.

VALIDITY OETHETEST

28. Thistest hes nat bean paformed extansivdy, but besad on our study with medska to date, we suggest the fallowing

cntenafor the test acceptahility:
the dissolveed oxygen concentration must be betwieen 60 and 100 % of the dr saturation vaue throughout the test;

- thewae tamparaure must nat differ by more then + 2.0 °C bawen test dhamber or beween Sucoessve days d ary
timeduring thetest;

- thareshoud be more then 80 % aurvivd of contrd animds after hatching through 60-d posthatchineech s and R
genaration.

29, Asexpaienceisgained with thistest, additiond bidlogical performance ariteriacan beincorporated.
DATA RFFORTING

etical analys

0. The pimary god of the deta andyses are to cdaulate the No-Obsarved Effect Conoantration and the Lowest
Obsaved Effect Concentration besad on patentidly adverse populaion rdevant effeds (NOECae= ad LOECies,
repedtivaly). Thee cdaulaions should address the efedts on survivd, gross development, growth and reproduction.
Saoondaily, the detafor VTG, G and goned higdogy may be used to cdaulate the No-Obsarved Effect Concartiration
and the Lowest Obsarved Effect Conoantration besad on mechenidtic biomarker rgponses (NOEGiomaer @ LOEGiomarer,

repectivey).

New peraggph. Different options are avallale for data andyss we suggest the following flow acogpiahlity; If carrier
olvert isused in the test, gppropriate andytical method may be used prior to dataandysisto deemine whether there are



differences between the solvent contrdl and contrd groups: If no differences are found, these groups are podled for
subssuent andysis If differences are found, the contrdl group without solvent is exduded from the Subssguent andyses
because of few dudies on the posshle efects of the sdlverts on the fish endocrine system. To identify potentid endocrine
adivity by achamicd, bidlogica responses exogat for sex ratios may be compered batween in tresments versus controls
groups usng andyss of vaiance (ANOVA) falowed by multiple compatison tet (eg. Dunnett's multiple comparison
tedh). If the required assumptions for parametric methods are not met, non-perametric tes may be conducted. Thedataon
X raiosmay be assessad by chi-suared ardlysis

3L Any endpaintsthet are Sgrificantly impected by thetest chemica should be reported.
Jestreport
32 Theted report must indude the fallowing:

Test Sbdance

- physcd naure and, where rdevant, physicochemicd properties
- dhamicd identification data

Ted edies

dentific name, drain, source and method of colledtion of the fertilized eggs and subssouent handing.
Tes conditions

- photoperiod(s);

- tet dedgn (eg. chambe Sze number of test chambarsand redlicates, number of embryos per replicates);

- method of preparation of stock solutions and frequency of renewd (the solubilising agent and its concentration must
be gven, when ussdl);

- thenomind test concentraions, the means of the messured values and thair Sandard deviations

- dilution water charateridics pH, hardness, temperature, dissolved oxygen concentration, residud chlorine levds (if
mesared), tatd argenic carbon, suspended sdlidsand ather messraments mede

- wae qudity within tes vessds pH, temperature and dissolveed oxygen conoentration;

- ddaledinformation on fesding (eg. type of foods source, anount given and frequency).

Relts
- Dda for the contrd (plus sdlvent contrd when usad) and the treement groups as fallows, embryologica
devdopment, hatching (hetchahility and time to hatch), posthetch surviva, growth (total length and body weight),
sexud differentiation (secondary sex characterigtics and gonedd histalogy), reprodudtion (fecundity and fertility),
gonedosomitic index (GSl) and heptic vitdlogenin (VTG);
- Sdidicd andydsussd and realits of this
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ANNEX 1

Test ConditionsFor TheFish Full Lifecyde Test Guiddine

1. Reoommeanded padies
2 Test type

3 Wae tempardure

4. |llumination qudlity
5. Light intensity

6. Photoperiod

7. Loading rate

8 Tet chamber 572

9, Test sllution valume

10.egap

11 Vdumeexdanges o ted
Llutions

12 Agedf te organiams

13. No. of fish per tet vesd

14. No. of treatments

15. No. of vesdsper
trestment

16. No. of fish per tet
concantration

17. Fedingregme
18. Aedion

19. Dilution water
20. Dilution factor

21. Chamicd expoare
durdion

Medska (Oryzaslatipes*
Honthrough
24+ 2°C (28+ 2°C a reproductive phese)

Huoresoant bulbs (wide gpectrum)

10-20 uE/M/s, 540-1080 lux, or 50-100 ft-c (ambient laboratory leves)

16 hlight, 8 dark
<gperL
25L

18L

(If posshle) gassoylinder (eg. diamdter, 5 am; depth, 10 am), with abese of

danesded mesh (eg. No. )

Minimum of 6 dally

Fatilized eggs (< severd hours pod-fetilization)

15 (from embryo to 69-d pogthetch)
1F + 1M (reprodudtivetrid from 70 to 100-d posthetch)

#5 (plus gppropriste controls)
4 (6 a reproductivertrid)
60 (6F + 6M & reproductivertrid)

Live Artemia nauplii (< 24 h after hatching) 2x deily
Noneunless DO reeches <60 mglL. (<4.7 mg/L a reprodudiive trid)
Clean surface wdl, reconstituted water, or dechlorinated tep weter
£32

180-days



22. Aiimary endpaints R and i embryologicd development, hatching (hetchebility end timerto hetch),
posthetch survivd, growth (tatd length and body weight), sexud differentiation
(secondary sex charadteristics and gonedd higalogy) and hepetic vitdlogenin

%ﬂg)omolrﬁm (fecundity and fertility) and gonedosomitic index (GS)

23. Test acoeptability Dissolved axygen® 60 % of ssturation; meen temparature of 24+ 2°C (28+2°C
a reprodudtive phass); 2 80 % podt-hetch survivd of fish at 60-d posthetch inthe
controls

* Other recommendad gpadies such as fatheed minnow, shegpsheed minnow and zerfish isnot mentioned hare
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Paticular matter

<20mglL
Totd organic carbon <mgl
Unionized ammonia <lugl
Resdud dlaine <1Opgl
Totd organophogohorus pedicdes <SnglL
Tatd organochlarine pedticides plus palychlarinated biphenyls <0l
Totd arganic dilorine <S5l




