ANNEX 6-1

The medaka (Oryzas latipes) Patid 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 Conoarntration
(NOECae=). These dfect dbsarvations should be augmented by secondary mechenidic hiomarker 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

GLOSSARY OETERMS
doh = dayspos-hetdh; GS = goned somdiicindex; VTG = vitdlogenin
INTRODUCTION

This tes guiddine desribes a fish patid lifecyde test from fetilized eggs to sexud differentidion and early
gametogenesis for identifying and detecting endocrine disupting effects of substances Thistest is dso expedted to give
Oetadiretly rdevant to ecdogicd risk assessmant of sulbdtances This pratood is derived from wiork on medeka (Oryzias
latipes) in Chemicds Bvdudtion and Research Indiitute, Jgpen (CERJ) bessd on OECD TG 210 (OECD, 1999)
upplemented with gonedd higdlogy and vitdlogenin (VTG) andlysss This test has been eveluaied through testing with
severd endoaine digupting chemicls EDCS) induding bisohend A (Yokata et d, 2000), 4-nonylphend and 4-tart-
octylphend (preparing the menustripts for publication in ajournd). In addition, this test has been patidly evduated in
fish fullHife cyde gudy by testing with OECD reference compounds (4-tert-pentylphendl; Saki et d, 2002 [submiitted],
ethinylestradial and methyltestosterone; preparing the menustripts for publication in ajournd). In prindipdl, the gpproech
is dso goplicble to ather OECD fish oedies natebly fatheed minnow Eimephales promsla@ (Tyler & d, 1999),
shegpeheed minnow Cyprinodon veriegatus) (Zillioux et d, 2001), three-gpined dickleback Gadterosteus aajan.s
Katsadeki e d., 2002) and zdurefish (Daniorerio).

2. Thistet guiddine mesares sevard hidogicd endpaints Pimary emphesis is given to potentid adverse populaion
efedts induding survivd, gross devdopment, growth and rgorodudiion. Secondily, in order to provide sscondary
mechanidic (biomarke) informetion and provide linkage betwean resuits from other kinds of fidd and laboratory studies
whearethereisa priari evidence for achemicd having potentid endoarine disupter adtivity (egandrogenic or oesrogenic
adivity) then ather ussful information can be dbtained by messuring vitdlogenin (VTG) levds goned sometic index [GS]
and evelueting goned higology.

BERINCIPAl OFTHETEST

3. Ovaviews of the rdevant test conditions in medgka are provided in Annex L For medska, expoaure is nomaly
inttisted with hedthy embryos within severd hours pog-fetilization. This teg is condudted & a minimum of five
chemica concentrations, aswdl as gopropriate contrds with aminimum of 60 embryos for eech trestment separated into
four groups Chamicd ddivery can be viaan agqueous route (with or without camer solvents). Monitoring continues for up
t060-d posthetch and indudes embryological devd opment, hetching (hetchabiility and time to hetch), poasthatch surviva,
gronth (totd lengths and body weight), sexud differentiation (sscondary sex differentiation and  gonedd higology),
hepetic VTG levds and gonedd devdopmart (GS).

DESCRIPTION OF THE METHOD
Jest animalsand exposure sysem

Test animals



4. Thistes should be garted with embryos within severd hours pod-fertilization from areedy supply of known-qudity
anmds Candidete goades for this assay indude medaka Oryas latipes), fatheed minnow Pimgpheles promdas),
shegaeheed minnow (Cyprinodon variegatus Laodpede) and zerdish (Danio reric). Rdevant modificetion is necessary for
test fish goedies other than medeka. Where possibdle, fidd-odllected fish generdly should nat be usad to initiate cultures o
for thetesting.

5. Paentd fish for the spavning eggs suljected to expoaure should be sdected from a populaion of asnge godk. The
fish should be peired and acdimetized for & lesst two weeks prior to the test under conditions of water qudity and
illumination Smilar to those used in the tet (Annex 1). Fish should be fed exdusivdy with Artemmia neulii (<24 h ater
hetching) twiceaday.

Water

- Any water in which the tes spedies shows diteble longtam aurvivd and growth may be usad as tet water. It
should be of congant qudlity during the period of the test. In order to ensurre thet the dilution water will not unduly
influence the test result (for example by complexation of tes sulbtiance) or adversdy afect the performance of the brood
stock, ssmples should be teken a intavasfor andyss Messuramants of heavy metds (eg. Cu, Po, Zn, Hg, Cd Ni), mgor
anionsand cations (eg. Ca Mg, Na K, d, S0,), petiddes tatd arganic carbon and suspended sdlids should be mede, for
exarpe evay 9x months where a dilution water is knoan to be rdaivdy condant in queity. Some chamicd
charadteridics of an acogptable dilution water areliged in Annex 2

Expoauresysem

7. Thedesgn and maeids usad for the exposre sysem are optiond. Glass, danless ged, or ather chemicdly inat

metaid should be usad for condrudtion of the tet sysem. For medeka, an expoare system is well dited s fdlows

(Yokoa e d, 2000; Yokota e d, 20018 Kang e d, 2002, S&ki e d, 2002): The exposure sysem conddts of a
oontinuousflow mini-diluter sysem (Benait e d, 1982). Sock solution of the test chemicd should be injected in this
expoare sydem by an goprapriate pump. The flow rate of the stock solution should be cdlibrated in acoordance with

andyticd corfirmation of the test solutions before the initiation of exposure, and checked volumetricaly periodicaly

during the te. The test sdlution in eech chamber is renewed adequiately depending on thetest chemicd stability and water

qudity.

: | Des

8 Itisrecommended to use a minimum of five chemicd conoantrations Prior knowledge of the test subdiance (eg.
reats of thetest a tier 1in OECD testing schame, in vitro receptor binding assay, subchronic taxiaty, and rangefinding
test) should help in selection of gppropriate test concentration.

9. For thefish patid lifecyde tet in week estrogen, the highest concentration usad in the definitive tes should be
sHedted to cause sgnificant subchronic toxidity, because week esrogens may exart subdhvonic toxidty and aonomd sex
differentiation & Smilar concantration ranges a 60 dph (S & d, 2002 [submitted)). If possble the rangefinding test
may be conducted under conditions (water qudlity, test system, animd loading) Smillar to those used for the definitive test
(Annex 2). It should be conducted with nemy hetched larvae, and focus on lethdlity over the course of et leest a 7-d assay.
For the tet in rong estrogen or androgen, higologica meesremeants are much more responsive then subdronic effects
therefore, the highest concentration used in the definitive test should be sdected to cause condderable sex revard. The
lowest concantration should be a factor of 10- to 1004imes lower then the highest concentration. The use of five
concentrations in this test enddles nat only some doseregponse rdationships, but dso providing the lowest-obosarved:
effet concentration and no-obsarvedeffect concantration which are necessary for ik assessment. At presat, a
minimum of four replicate test chambers (each containing 15 fidh) is recommended per treamant in medeka (Y okata et
d, 2000). It has been demongtrated thet this sample Sze endbles detedtion of datidicaly-dgnificant differences for the
mgarity of the endpaintsin contral fish veraus animds trested with “modd” EDCs induding bisphend A (Yokota e d,
2000), 4-nonylphendl and 4-tert-octylphendl (preparing the manustripts for publication in ajournd). Based on thistet, a
minimum of 360 fish (15 fish in eech of four replicates for five trestments, plus one contrdl) is reguired per assay. This
would, of coursg increese when additiond contral trestments are required.

10. Itisrecognized that the environmentaly rdevant routes of exposure are viathe water or the diet. For weter sdubde



chemicds theoreticelly there are severd optionsfor ddivery of test chemicd to thefish viathe weter.

11 Teg lutions of the chosen concentrations are prepared by dilution of a ock solution. The stock solution should
preferably be prepared by smply mixing or agitating the tet subgtance in the dilution water by using medhenicd means
(eg. dirring or uitrasonication). Saturation columins can be usad for achieving a sLitable concentrated sock salution. It is
recommended o thet, whenever possble, solvents not be usad to generae odk solutions for conducting chemical exposLres
viathewater.

12. Insome casssit may be necessary to use solvants to genarate stock solutions for aqueous testing; this could ooour
when achamicd is vay insduble, undable in a sturator sysdem, or S0 expendvelimited in availability thet the use of
surdors is not pradicd. Gengrdly, examples of slitéble sdlvents in fish chronic toxidty test are acetong,
dmahylformeamide dmethylsuifoxide, ethandl, methend and triehylene glyod. However, there are rdaivdy few dudies
on the possble effects of these solvents on the fish endocrine sysem. Hence, it is essantid thet any test utilizing acarrier
olvent indude both solvent-exposed and norexposad contrd.

- A new sedtion on didary expoarewoud be usful

Analytical determination and measurements

13. During the ted, the concentrations of the test sbdtance are determined & gppropriate intervds (eg. evary week in
eech of theted trestments).

14. During theted, theflow rates of diluent and gock solution should be chedked & intervals acoordingly (eg. fivetimes
awesk). It is recommended that the test sUbstance concantrations fal within £ 20 % of nomind vaues (1.e within the
range 80-120 %). If the concantrations of the test substance are not maintained within + 20 % of nomind vaues it is
preferable within £ 20 % of mesn mesared vdues However, in case of some dhamicds which can markedy accumulaein
fish body, the concentrations of the test sUlbdance may be decressad depending on fish growth. In that cesg it is
recommended thet renewd rate of thetest solution in each chamber beraised.

15. Itisrecommended thet resLits be bassd on mesaured concanirations However, if evidenceis avaladle to demondrate
thet the concentration of the test Substance has bean stifactory maintained within £+ 20 % of the nomindl, the resitscan
be besad on nomird or messured values

16. Duing theted, dissolved oxygen, pH, and temperaiure should be mesared in onetest vessd of dl trestment groups
and the confrds Asaminimum, these messuraments should be meeaLred once awesk through the exposLre periods

Pafamanced thetes
Embrydogical phase

17. Exposure should be initisted shortly efter fertilization (at the lates, < severd hours pog-fertilization). The 60
embryos employed for eech trestment are randomly separated into four groups of 15 for teding in quedruplicate Each
group of embryos may be placad diredtly in the test chamber or inagylindricd gass egg aup (eg. dameter, 5 am; depth,
10 am), which is covered with gainless ged mesh (eg. No. 32) on the bottom. If the egg cups ae usd, these mey be
swvung vaticdly & adow pece (eg. 20-25 timesimin.) in the test chamber. The deveaping embryos should be obsaved
cly under agerensoopic micasoope Any deed embryo should be discarded:; live ones should be retumed to the chamber.
This procadure should be repested until dl the living embryos have hetched. Gengrally, hatchability and time to hetch of
medekain the controisa 24 °Care3 90 % and 9-10 d, repectively (Yokata et d, 2000; Y okotaet d, 20013).

Larva-juvenile phase

18, After hatching, the larvee should be fed an edequete amount of Artamia neuplii (<24 h dter hetching) twice a day;
ome nauplii reman for & leet 1 h dter fesding. Dally obsavaion should be mede to examine mortdity, aonormd
behavior and gopearance until 60-d posthetch, and deed fish should be removed as soon aspossible

19. At 60 dph, dl fish should be taken out and be killed with an edequate anesthetic (eg. FA-100, Tanebe Sayeku, Oska
Jgoan). Then extard secondary sex charadteridics should be absarved under a serensoopic micrasoope, besed on the
shgpe of the dorsd and ard fins Notebly, some chamicdls cause skewed occurrence of secondary sex dharadteridtics in



medkkg for example, when exposad to androgen reogatar agonit, methyltestosterone, the sex ratio edimated from
s chaadeidics & 60-d podhetch can skew toward mée (prepaing the manusipts for publication in a
journdl). Then thefish are drained on filter peper; body weight and totd length should be meeaured.

20.  Afte the messuramant of the fish growth, five individuds from eech of the four test chambers (j.e 20 individuds
from esch trestment group) shouid be randomly sdedted and thar goneds and livers should be removed and weghted for
gonedd higdogy, G cdaulation (100 x goned withody wt) and meesrement of hepeatic VTG conoaniration.

Gonadal higology

21 After removd of the goneds those should be placed in an gopropride fixaive (eg. Baun's sdlution, 4%
formdddyde or 1% gutarddehyde) and embeddad in pardfin o pladic &ter dehydrated. FHsh should be ssdtioned
longitudindly & 3-5 um in thickness Stiepwise sactioning of the goned enaLres respective sedtions of the enaure goned but
does ot guarantee detection of tedisova(Gray e d, 1999). It isnot dear that how many sections should be prepared to
sidy both detecting dnomd tissues and be cog-effedtive The sedtion can be dained with hematoxylin and eosin,
mounted with edequete egart (g mdind, Muto pure chemicals Tokyo, Japen) and then examined under a light
micosoope

22, When exposed to estrogensin meckka, indudtion of testisova composed of bath tedticular ggrm adlisand oocytes in
the goned hes bean well destribed in many in vivo sudies (Egami, 1955; Y amamoto, 1965; Wester and Cantion, 1986; Gary
et d., 1997, Gronene d, 1999; Gray e d, 1999 Gray € d, 199%; Meicdfeet d, 2001, Kang et d, 2002, Si et d,
2002). This condiition can be obsarved when exposad to estrogens from embryo to 60-d posthatch in medeka (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 cocyte-containing parenchyma in eech testisova oedmen can increese with increesing
esrogen concentrations (Yokota e d, 2001a S&ki e d, 2002 [submitted]). Since amdl tesisova gppear Smilar in
sructureto enlarged sparmistogonia, it is recommended thet cocyte surrounded by an dvious bend of fallicular gpithdium
in the tedtis be tedisova (Gray & d, 19994). On occasion, anormd connedtive tissuies can devedop in- meckeka when
exposad to estrogens (Egami, 1955, Gray e d, 1999 Kang et d, 2002, S&ki e d, 2002). This condiition can be obsarved
when exposad to edrogens from fertilized eggs to 60-d pogthetch in medeka (Yokata e d, 2001 Seki e d, 2002
[submitted]). The avary is evauated besed on rdative number of previtdlogenic, vitdlogenic, and postvitdlogenic
oocytes Srong esrogen, ehinyledradid can inhibit ovarian devdopment or cause many  previtdlogenic oocytes in
femde medeka Sdhdz & d, 2000, Ski @ d, 2002). We absaved tetisova condition when exposed to androgen,
mehyltestogerone from fertilized eggs to 60-d pogthaich in medska (preparing the menuscripts for publicetion in a
jourdl). However, it was not deer whether this condition hed been devdoped in genlically famee fish by androgenic
adtivity of methyltestogterone or in genelicdly mde fish by estrogenic effect of arometized chemicd. We recommend
nonarometizeble androgen mey be glitdble for androgenic reference compound. When exposed to anti-androgen,
vindozalinin medeka, induction of testis-ova hes been reported (Koger et d, 1999). Further research to charadterize the
efect of sx seroid antagonists (anti-androgen and anti-estrogen) on sexud differentiation and to veify the gpplicability
of the presant pratocdl to these chemicalsis nesded.

Vitdlogenin (VTG)

23, Theliversremoved should be gored & —0°C uniil the VTG messramants For the assay, they should be individuelly
homogenized with enzymerlinked immunosorbent assay (ELISA) buffer and cantrifuged, and the collected supematanis are
used for meesing VTGN ELISA (Ydkda et d, 2001h).

24. VTG isan esrogendepandant glycoprotein which is usudly only synthesized in liver of meture famales (Dadow &
d, 1999). Therefore, when detected in the sum of mdefish, VTG can be used as a bhiomeker of expoaure to estrogenic
chemicdsin avaidy o fish gpedes induding medeka (Gronen et d, 1999; Mecdfed d, 2000; Yokata et d, 2001b;

Kage d, 2002, Ski e d, 2002), fatheed minnow (Arkley e d, 2001; Haries et d, 2000; Panter e d, 1998; Kramer
et d, 1998; Pakset d, 1999; Tyler & d, 1999), and rainbow trout (Jobling et d, 1996; Thorpe et d, 2000). Different
methods are avalable to assess VTG produdion in fidh; a messuramant technique thet is bath rdatively sendtive and
spedific is detlemination of pratain conoantrationsin plasma or liver viaELISA or radaimmuncesssy (RIA). For BLISA,

monodond medska VTG antibody and purified VTG pradn from medskaare utilized (Y okota e d, 2001h). In fatheed
minnow, paydond fatheed minnow VTG antibody and VTG praten have dso been purified (Korte e d, 2000; Parks et

d, 1999). Uniil now, the VTG indudtion essay using plasma havee been devel oped and vidated in fetheed minnow (Tyler et
d, 1999; Ankley e d, 2001) and rainbow trout (Thorpe et d, 2000). In amdl fish gpedes such as medaka, cdlledting the
pleama is tednicaly difficult. Therefore hepetic VTG indudtion assay have been devdloped and vaidated in meceka
(Yokotaet d, 2001b).



VAL IDITY OETHETEST

25.  Thistest has nat bean paformed extendvdy, but basad on our udy with medeka to date, we suggest the fdllowing

criteriafor the test acceptability:

- thedissolved oxygen conoantration must be between 60 and 100 % of the ar saturation vaue throughout the test;

- thewater tampearature mugt nat differ by more then + 2.0 °C betwean test chamber or bewean successve days a any
timeduring thetest;

- thaeshoud bemorethan 80 % aurviva of contral animdsafter hetching through 60-d posthetch.

26. Asexpaienceisganed with thistest, additiond bidogicd performance ariteria.can be incorporated.
DATA RFFORTING

itical analys

27.  The pimay god of the data andyses are to cdaulae the No-Obsarved Effect Conoentration and the Lowest
Obsaved Effet Conoantration besad on potentialy adverse population effects (NOEGuee 810 LOECuew, repectively).
These cdauations should address the effects on aurvivd, gross devdopmet, growth and reproduction. Ssoondarily, the
detafor VTG, G and goned higdogy may be usad to caaulate the No-Obsarved Effect Conoantration and the Lowest
Ob=sarved Effect Conoentration besed on mechenidic biomerker reponses (NOEGi omake: 810 LOEGiomear, Fepectively).

Newparaggoh  Different options are avallable for dataandyss we suggest the fallowing flow acogptahlity; If carmier
olvert isused in the tet, gppropriate andytical method may be used prior to dataandysisto deaminewhether there are
differences between the solvent contrdl and contrd groups: If no differences are found, these groups are podled for
Ubssquent andyss If differences are found, the contrd group without solvernt is exduded from the subssouent andyses
because of few dudies on the possble efects of the salvents on the fish endoarine syslem. To identify potentid endocrine
adtivity by achemicd, bidlogica responses exoaat for sex ratios may be compared between in trestments versus contrals
groups using andyds of vaiance (ANOVA) fdlowed by multiple comparison tet (g Dunnett’'s multiple comparison
ted). If the required assumptionsfor parametric methods are not met, non-perametric tes may be conducted. Thedataon
X rdics may be assessad by chi-suared ardlyss

28.  Any endpointstha are Sgnificantly impected by thetest chamicd should be reported.
Jest report
29. Thetest report mugt indude thefdlowing:

Tet bdtance

- phydcd naureand, whererdevart, physcochemica proparties
- cheamicd identification deta

Test edies
- ddentific name, drain, source and method of colledtion of the fertilized eggs and suibssquent handling.

Test conditions

- photoperiod(s);

- ted design (eg. chamber Sze number of tet chambers and replicates, number of emboryos per replicates);

- method of prepearation of stock solutions and frequency of renewd (the solubilisng agant and its concentration must
begiven, when used);

- thenomind test concentrations; the means of the meeaLired values and their Sanderd devigiions

- diluion waer charadteridics pH, hardness, temperature, dissolveed oxygen concentration, residud chlorine levels (jf
messred), totd orgenic carbon, sugpended solidsand other messraments mede



- water quality within tes vessds pH, temperature and dissolved axygen concentration;
Odtaled informetion on feeding (eg. type of foods, source, amount given and frequency).

Reaits

- dda for the contrd (plus solvert contrdl when used) and the trestment groups as fdlows emlrydogicd
development, hatching (hetchebility and time to hetch), posthetch survivel, gronth (total length and body weght),
sxud differentiation (sscondary sex dharacteridtics and gonedd higdogy), reprodudtion (fecundity and fertility),
gonedosométicindex (GS) and hepetic vitdlogenin (VTG);

- ddidicd andydsusad and realts of this

LITERATURE

Arkley GT, Jansn KJ Kahl MD, Korte JJ, Makynen EA. 2001. Destription and evauation of a short-term reproduction
test with the fatheed minnow (Pimgphalespramdas). Environ Toxiod Chem 20:1276-1290.

Benait DA, Mattson VR, Olson DL. 1982. A continuousflow mini-diluter sysem for toxidty tesing. Water Res 16:457—
464.

DeadowND. 1999, Vitdlogenin asa biomeker of exposure for estrogen or estrogen mimics Eoatoxicology 8:385-398.

Egam N. 1955, Produdtion of tedis-ovain adult mdes of Oryaaslatipes|. Tedisovain thefish recaving etrogens Jon
JZod 11:353-365.

Gay MA, Metcdfe CD. 1997. Induction of tesisovain Jgpanese medeka (Oryzias latipes) exposad to p-nonylphenal.
Environ Taxad Chamn 16:1082-1086.

Gy MA, Niimi AJ Metcafe CD. 1999 Factors afedting the devdopment of tedisovain meteka, Oryzias latipes
exposad to octylphenal. Erviron Toxiod Chem 18:1835-4842.

Gay MA, Tegher KL, Metcdfe CD. 199%. Reorodudtive suooess and behavior of Jgpenese medaka (Oryzas latipes)
exposed to 4-tert-octylphenal. Environ Toxiod Cham 18:2587-2594.

Gronen S Dedow N, Maming S Bames S Bames D, Brouve M. 1999, Saum vitdlogenin levels and reprodudtive
impaiment of mae Jgpenese medska (Oryzias latipes) exposad to 4-tart-octylphenal. Environ Hedlth Pergoet 107: 385
390.

Haries E, Ruvdls T, Hill E, Hanis C, Maddx § Sumpter P, Tyl CR. 2000. Devdopmeant of a reproductive
paformancetest for endoaine dsupting chemicds using pair-bresding fatheed minnows (Pimgphalespromdas). Environ
i Tednd 34:3003-3011

JodingS Sheshen D, Odome JA, Mathiesen P, Sinpter JP. 1996. Inhibition of tedticular growth in rainbow trout
(Oncorhynchus mykiss) exposad to esrogenic dkylphendic chemicds Environ Toxiod Cham15:194-202.

KanglJd YokaaH, Oima Y, Tanuh Y, Yaregudi T, Maach M, ImecalN, Tadokaro H, Honjo T. 2002, Effects of 17b-
egradial onthe reproduction of Jgpenese medska (OryZias|atipes). Charogohare47:71-80.

Katsadski 1, Soatt AP, Hurs M, Matthiessen PV, Mayer |. 2002, Detection of environmenta andrgens anove method
bessd on BELISA o igin, the sicklebedk glue pratein. Environ Taxiod Cham21: 1946-1954

Kogg CS Ten S] Hinton DE. 1999, p-Tat-odylphend andlor vindazdlin induoad-intersex in devdoping medeka
(Oryzaslatipes). Sodey of Taxioodlogy 1999 Annua Medting, New Orlears LA, p268.

Korted) Kehl MD, Jasen KM, Pea MS Paks LG, LeBlanc GA, Arkley GT. 2000. Fetheed minnow vitdlogenin:
complementary DNA ssquence and messanger RNA and pratein expresson dter 17b-estradial trestment. Erviron Toxiod
Crem19:972-931.



Krame VJ MilesRidadsn § Feas 9., Gesy JP. 1998, Rgrodudtive impairmeant and indudiion of dkdineldale
phogphate, a hiomarker of estrogen expoare, in fatheed minnows (Pimgphales promdas) exposed to wartahome 17b-
esredid. Aquet Taxiod 40:335-360.

Mecdfe TL, Mecdfe CD, Kipaisds'Y, Niimi AJ Foran CM, Benson WH. 2000. Gonedd devdlgpment and endoarine
responsss in Jppanese medeka Oryzias latipes) exposed to o,p-DDT in water or through matemd trander. Environ
Toxiod Cham19:1893-1900.

Metcafe CD, Metcdfe TL, KipaisisY, Koaig BG, Khen C, Hughes R] Crdey TR, Mad?RE, Potter T. 2001
Estrogenic patancy of chamicds detected in sawege trestment plat effluents as detemined by in vivo assays with
Jpenese maedka (Oryzas latipes). Environ Taxiod Chem20:297-308.

Organization for Economic Co-oparation and development. 1992. Fish eatly lifedage test. Test Guiddine 210. D
Guddinesfor the Tesing of Chamicds Pais France

Panter GH, Thompen RS Sl P 1998, Adverse rgroductive effects in mde fathead minnows Pimegphales
promelas) exposed to environmentaly revant concentrations of the naturd oestrogens, oestradidl and oestrone. Aguiet
Todod 42:243-253.

Paks LG, Chesk AO, Dadow ND, Heaxpdl SA, Md_adhlan JA, LeBlanc GA, Qulivan CV. 199, Fathead minnow
(Pimgphales prordas) vitdlogenin: Purification, cheradterization, and quantitetive immunocessay for the detection of
esrogenic compounds Carp Biochem Physidl 132C113-125.

Ski M, YaokaaH, MasubaraH, Tanh Y, MasdaM, Tadokoro H, Kobayashi K. 2002 Effect of ethinylestradial on the
reproduction and indudtion of vitdlogenin and testis-ovain medska (Oryzas latipes). Environ Toxiod Chem 2L (in press).

Ski M, Yokata H, Masbaera H, Maeda M, Tadokoro H, Kabeyaghi K. 2002. Fish full lifecyde teding of the week
estrogen 4-tert-pentyl phend in medeka (Oryaas|atipes) Environ Toxiod Chem: (Submitted).

Shdz S Guizat HO. 2000. 17-a-ethinylesradiol dfects reproduction, sexud differertigtion and aromdase gene
expression of the madeka (Oryzas|atipes). Aquat Taxod 50:363-373.

Tharpe KL, Hutchingon TH, Hethaidge MJ Sumpter JP, Tyler CR. 2000. Devdopment of an in vivo Sreening assay for
esrogenic chemicas using juvenile rainbow trout (Onoorhyndhus mykiss). Environ Taxiodl Cham 19:2812-2820.

Tyler CR, Agle RV, Hutdhineon TH, Maddix S Trip H. 1999. Anin vivo testing sygem for endocrine diguptarsin fish
ealy life fages usng indudtion of vitdlogenin. Environ Taxiod Chem 18:337-347.

Wede PW, Caton H. 1986, Hidopahdogicd dudy of Orydes latipes (medkg dfter longteem b-
hexachlorocyd dhexane expoaure Aquat Taxiod 9:21-45.

Yamamato T. 1966, Edrid-induced XY fardes of the maddka (Oryaas latipes) and their progenies Gen Conp
Endoarind 5:527-533.

YokaaH, Tauuda Y, Meah M, Oima Y, Tadokaro H, Nekazono A, Honjo T, Kobayashi K. 2000. Effect of bigphend
A ontheealy lifegagein Japanese medska (Oryzaslatipes). Environ Toxiod Chamn19:1925-1930.

Yokda H, Ski M, Maech M, Gdima Y, Tadokaro H, Honjo T, Kabayeehi K. 2001a Lifecyde toxidty of 4
nonylphenal to madeka (Oryzas|atipes). Environ Taxiod Chem 20:2552-2560.

Yaokata H, Marita H, Nekano N, Kang 1 Tedokaro H, Oghima Y, Honjo T, Kabayaehi K. 2001b. Devdopment of an
ELISA for detemindion of the Hepatic vitdlogeninin Medbka(Oryaslatipes). Jon J Environ Toxiod 4:87-98.

Zillioux EJ Johneon IC, KipaiisisY, Metcafe CD, Wheet v, Ward SG, Liu H. 2001 The shegpsheed minnow asanin
vivo modd for endoaine dsuption in maine tdeods apatid life-cyde tes with 17a-ethinylesradio. Environ Toxiad
Chem20:19681978.



ANNEX 1

Test ConditionsFor TheFish Partid 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 trestments

15. No. of vesdsper
trestment

16. No. of fish per test
concantration

17. Feding regme
18 Aegdion

19. Dilution water
20. Dilution factor

21. Chamicd expoare
duration

Meotka (Oryzaslatipes)*

Honthrough

24+2C

Huoresoant bulbs (wide spectrum)

10-20 uE/M/s, 540-1080 lux, or 50-100 ft-c (ambient laboratory leves)
16 hlight, 8h dark

<gpal

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

35 (plusgpproprigte contrals)
ANNEX 1 continued

4

60

Live Artaria nauplii (<24h dfter hetching) 2x daly
Noreunless DO resches <60 mglL
Clean surface wl, recongtituted waeter, or dechlorineted tep weter

£32

180-days



22. Aiimary endpaints embrydogicd devdopment, hetching (hatchability and time to hetch), posthetch
aurvivd, growth (totd length and body weight), sexud differentiation (ssoondary
X charadtaridicsand gonedd higdogy), gonedosométic index (GS) and hepatic
vitdlogenin (VTG)

23. Test acoeptability Dissolved axygen® 60 % of ssturaion; meen temparaure of 24+ 2°C; 3 80 %
pog-hetch surviva of fish a 60-d posthetch in the contrals

* Other recommended goedies suich as fatheed minnow, shegpeheed minnow and zerefish is ot mentioned here



Paticular matter <20molL
Totd organic carbon <mgl
Unionized ammonia <lugl
Resdud dlaine <1Opgl
Tota organophosphorus pesticdes <0nglL
Totd organodhlarine pediddes plus palychlorinated biphenyls <0DnglL

Totd arganic dilorine

<5Sngl
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