
Conditions for the Amphibian Metamorphosis Assay
Test animal Xenopus laevis larvae

Test substance XXX
Age at test initiation (post fertilization day) About 14 days (from fertilization to stage 51
Exposure period 21 days (from stage 51
Concentration 5 (4 concentrations and control)
Replication 4 replications per test concentration and control
Number of tanks 20 tanks
Larval density 20 tadpoles per 4L tanks
Number of larvae 400 tadpoles 20 tadpoles / tank 20 tanks

Day 7 100 tadpoles 5 tadpoles / tank 20 tanks 
Day 21 300 tadpoles 15 tadpoles / tank 20 tanks 

Endpoints
5 points Whole body length snout-vent length
hind limb length developmental stage thyroid 
histology

Number of thyroid histology 100 tadpoles 5 tadpoles / tank 20 tanks 
Sample schedule from tanks 4 times Once a week
Number of sample from tanks 64 4 concentration /times 4replication 4 times
Sample schedule from stock 
solution 5 Day 0, 4, 8, 13, 17

Number of sample from stock 
solution

10 1concentration /time 2 replication 
/concentration 5 times

Number of total sample 74

Anal
ysis 
chem
istry

Number of determination 



Identified T4 Responsive Genes on Metamorphosis Assay
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About a gene identified by a gene expression
profile, acquired the individual genetic information 
such as sequence and  the gene function from
database and classified it in known gene or 
unknown gene.



Enhanced TG 211: Enhanced TG 211: DaphniaDaphnia
magnamagna Reproduction TestReproduction Test



Different Endocrine Systems Different Endocrine Systems 
Between Vertebrates and InvertebratesBetween Vertebrates and Invertebrates

Invertebrates
(e.g., Arthropods)

Vertebrates
(e.g., Mammals)

Ecdysteroid
Juvenile hormone

Insect Growth Regulators 
(IGRs)

Dieldrin?

Androgen
Estrogen

DES
EE2, etc.

Nonylphenol
Bisphenol A, etc.



Crustacean Reproduction Toxicity Crustacean Reproduction Toxicity 
Tests in OECDTests in OECD

• Draft DRP on mysidmysid life cycle toxicity test
(U.S.A)

• Draft proposal on a new test guideline 
copepodcopepod development and reproduction test

(Sweden)
•• Daphnia magnaDaphnia magna reproduction test 

(TG 211; OECD 1998)
–– Proposal for enhanced TG 211Proposal for enhanced TG 211 for endocrine for endocrine 

disrupting chemicalsdisrupting chemicals



Reproductive System and Sex Reproductive System and Sex 
Determination in Determination in CladoceransCladocerans

Male

Resting eggs

Parthenogenesis

Sexual
reproduction

• Cyclic parthenogenesis
• Environmental sex 

determination
• Emergence of males and 

initiation of sexual 
reproduction by
-Short photoperiod
-Low food concentration
-High population density, etc.

adverse conditions     sexual cycle 



Sex DifferentiationSex Differentiation

A: 1st antennaA: 1st antenna

B: post abdominal clawB: post abdominal claw

C: abdominal processC: abdominal process

1 mm

Male FemaleA

BC C

brood chamber



Juvenile Hormones 
and Their Analogs

Juvenile hormonesJuvenile hormones Juvenile hormone analogsJuvenile hormone analogs
(Insect Growth Regulators; (Insect Growth Regulators; 

IGRsIGRs))
juvenile hormone III

methylfarnesoate

fenoxycarb

pyriproxyfen

methoprene
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Change in Offspring Sex Ratio Change in Offspring Sex Ratio 
Exposed to Exposed to JuvenoidsJuvenoids
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OtherOther DaphnidsDaphnids
in the Genus in the Genus MoinaMoina

M. micruraM. macrocopa

Male Female Male Female



OtherOther DaphnidsDaphnids
in the Genus in the Genus CeriodaphniaCeriodaphnia

C. reticulataC. dubia

Male Female Male Female



Change in Offspring Sex Ratio Change in Offspring Sex Ratio 
Exposed to FenoxycarbExposed to Fenoxycarb

D. magna

M. macrocopaM. micrura

C. dubia
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JH analogs increase male production Switching from asexual to sexual cycle 
can be a marker for endocrine disruption in cladoceran 



Experimental DesignExperimental Design
Based on OECD TG 211 Based on OECD TG 211 

Daphnia magnaDaphnia magna reproduction testreproduction test



List of Participants in the Ring Test

1. Finnish Environment Institute, Finland

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

3. Laboratoire Ecotoxicité et Santé Environnementale (ESE) Equipe CNRS UMR, 
France

4. Aachen University, Germany

5. Bayer CropScience AG, Germany

6. Institute for Biological Analysis and Consulting (IBACON), Germany

7. UMWELTBUNDESAMT (UBA), Germany

8. Laboratory of Hydrobiology, Hungary

9. National Institute of Health, Italy

10. Agricultural Chemicals Inspection Station (ACIS), Japan

11. Kureha Special Laboratory, Co., Ltd., Japan

12. National Institute for Environmental Studies (NIES), Japan


