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Teratological test of pesticide using medaka embryo
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ABSTRACT : This study was performed to examine the availability of using medaka (Oryzias latipes) in tera-
tological test. Medaka embryos were collected within 2 hours post-fertilization and cultured in petri dishes
containing buffered saline until hatching. The embryos were treated with 0.56 mg/l chlorpyrifos-methyl and
10 mM methyl methanesulfonate at 20 stages (about 35 hours post-fertilization). Eleven developmental fea-
tures were selected and observed from 33 stages (about 9 days post-fertilization). Scoring system was de-
veloped and applicated for the measurement of potential teratological effects by the test compound. Chlor-
pyrifos-methyl did not induce teratological effect in medaka embryos. However, we found teratological test
using medaka embryo reduced the cost, labors, period and space of experiment significantly compared with
teratological study using rodents. Above findings strongly suggest that medaka embryo can be used as a lab

animal model for teratogenicity test instead of rodents.
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Table 1. Frequency of malformations in medaka embryos ex-
posed to 0.56 mg/l chlopyrifos-methyl(CPM) and 10 mM
methyl methanesulfonate(MMS) at 20 stages for 2 hrs, respec-
tively

Organ Control(301) CPM(381) MMS(443)
Heart 20 16 188*
Tail 6 9 83*
Pigmentation 9 10 52*
Hatching 0 0 30*
Urinary Bladder 14 9 89*
Liver 17 22 173*
Head 5 12 72%*
Ear 3 4 35+
Eye 6 4 86*
Circulation system 8 9 138*
Vertebrae 4 3 47*

*: significantly different for control group(p<0.05
group(p

Fig. 1. Control medaka embryo at 35 stages (40X).
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Fig. 2. Embryo (35 stages) was treated with 10 mM methyl
methanesulfonate (MMS) at 20 stages for 2 hrs (36X). Note
liver is absent.

Fig. 3. Embryo (stage 35) was treated with 10 mM methyl
methanesulfonate at 20 stages for 2 hrs (36X). Note tube
type of heart.
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Fig. 4. Newly hatched control medaka (20X).

Fig. 5. Newly hatched medaka from 10 mM MMS treated
group showed abnormal flexure (20X).
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Table 2. Medaka embryo developmental parameter and score
chart

Fig. 6. Newly hatched medaka from 10 mM MMS treated
group showed aplasia of tail (20X).

Table 3. Mean morphological score of malformations in me-
daka embryos exposed to (.56 mg/l chlopyrifos-methyl
(CPM) and 10 mM methyl methanesulfonate (MMS) at 20
stages for 2 hrs, respectively

Organ Control(301) CPM(381) MMS(443)
Heart 3.99+0.02 3.95+0.04 3.18+0.07*
Tail 490+021 483%x0.04 3.44+0.10*
Pigmentation 1.98+0.01 1.9740.01 1.60+0.07*
Hatching 2.00+£0.00 2.00£0.00 1.77+0.05*
Urinary Bladder 1.92+0.01 194+0.03 1.52+0.05*
Liver 1.86+0.03 1.794+0.04 1.24+0.05*
Head 2.99+0.01 2.98+0.01 1.88+0.09*
Ear 0.99+0.01 0.99+0.01 0.92+0.03*
Eye 4.08+0.04 4.16+0.03 3.671+0.05*

Circulation system  1.96+0.03 1.98+0.01 1.18+0.07*

Organ Score Developmental Endpoint
Heart 0 No evidence of heart development
1 Weak contraction of heart anlage
2 Narrow heart tube present
3  Enlarged heart chambers starting to
differentiate
4 Fully differentiated heart
Tail 0 No tail formation
1 Tail bud formed
2 Anterior somites twitch
3 Tail thrashes
4 Tail tip reaches eye
5 Tail tip reaches hindbrain
Pigmentation 0 No Pigmentation
1 Reddish-brown chromatophores
2 Gold chromatophores along tail
Hatching 0 No hatching occurs
1 Partial hatching
2 Fully hatched
Urinary 0 Bladder is absent
Bladder 1 Colorless bladder present
2 Greenish bladder visible
Liver 0 Liver is absent
1 Colorless liver anlage present
2 Liver has colorless globules, covers
urinary bladder
Head 0 No brain divisions or jaw present
1 Three primary brain divisions
2 Jaw formation
3 Jaw movement
Ear 0 No otic vessel observable
1 Otocyst present
Eye 0 Optic cup absent
1 Early optic cup present
2 Eye pigmentation granules present
3 Pigmentation complete
4  Cornea lifted off lens
5 Eye movement
Circulation 0 No circulation present
1 Colorless blood circulation
2 Red blood
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