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E晶 ctsof internal irradiation in the pale grass blue butterfly Zizeeria maha and 

comparative morphological analysi目。fthe grass blue butterflies Zizeeria and 

Zizina (Lepidopぬra:Lycaenidae) 

(ヤマトシジミ Zizeeriamahaにおける内部被曝の影響と ZizeeriaおよびZiz，加a(鏡

週目:シジミチョウ科)の比較形態分析)

Gurung Raj Deep Supervisor: Prof. Otaki J M 

Introduction: 

Butterflies紅'esensitive to climate change. Their size， dis位ibutio.nand even co.lo.r pattern co.u1d 

reflect the change in enviro.nmenta1 co.nditio.ns. Researchers ado.pt these fe唱turesto. use 

butterflies as enviro.nmenta1 indicato.rs. The Japan巴sepa1e grass blue butterfly Zizeeria maha is 

o.ne o.f such butterflies which have been extensively used as enviro.nmenta1 indicato.r. In recent 

studies出 sbutterfly has sho.wn mo.rpho.lo.gica1 abno.rma1ity and increased mo.抗a1itydue ωthe 

bio.lo.gica1 effects o.f radio.active materia1s (especia11y Cト 137)released企'o.mthe co.llapsed 

Fukushima Nuclear Po.wer PlantσNPP). Researchers fo.und Cs・137radio.activity as the main 

cause o.f such mo.rpho.lo.gica1 abno.rma1ities and悩民 mo.rta1ityrate. Ho.wever， to.xicity o.f 

no.n-radio.active cesium as a po.ssible cause o.f death was no.t eva1uated. 

百lepresent study assessed也epo.ssibi1ity o.f cesium's chemical activity as the po.tentia1 facto.r 

fo.r mo.rpho.lo.gical abno.rma1ity and high mo巾1ityin Z. maha. Additio.na11y， radio.active Cs・137

was a1so. emplo.yed to. perfo.rm internal expo.sure study under labo.rato.ry co.nditio.ns.τbirdinstar 

larvae were fed at lo.w as well as very high co.ncen甘atio.ns(0.1Bq-l0KBq/200mg) o.f 

radio.active cesium. Fo.r bo.也o.fthe s旬dies組 artificia1diet (AFSI・112)was fo.rmu1ated and 

used successfully.百世sspωies o.f butterfly is a mu1tivo.ltine species with life cycle o.f abo.ut a 

mo.nth. They紅白 widely distributed in Japan except Ho.kkaido. and are available a1mo.st 

也ro.ugho.utthe year， especiruly at Ryukyu Islands chain. W抽 awingspan o.f abo.ut 30 mm and 

weak fli位tabiliザ;they make a perfect species to. be reared in a 300 mm3 r，悶ingcage under 

labo.rato.ry co.nditio.ns. 

Results and Discussion: 

Chemica1 cesium加gestio.nin Z. maha larvae were neither hi位lyto.xic nor caused any 

mo.rpho.lo.gica1 defo.rmities in adults， thus ru1ing o.ut its chemical to.xicity as a po.ssible cause. 

Thele出a1do.se fi均/(LDso) fo.r Cesium chlo.ride (CsCl) in Z. maha is no.w凶 timatedto. be mo.re 



由組thecぉeof rat (2500 mglkg). Moreover， under laboratory conditions， Z. ma加 werefound

to be equally tolerant to radioactive Cs・137.Survivable rate in laboratory conditions were 

higherぉ comparedto the survival rate in field conditions of previous reports on biological 

effects of radioactive cesiurn. This fmding rules out Cs・137邸 thesole ca凶 efor dr釦 latic
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Z.maha in artificial diet. Control HO is dd.H20. 
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Fig 3: Comparison ofsurvival rate ofCsCl fed group (G3， G4， 05) and radioactive C・137fed group (H4， 

H5， H6) after nonnalization ofvalue with control (ddH20). Concentration ofcesium in each combinations 

are equal to eachother i.e. Cs in 03=H4， 04=H5 and 05=H6. 
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Conclusion: 

From the data it cou1d be concluded白羽 CsClat出epresent concentration is not toxic enough 

to kill the Z. maha larvae nor it causes組 ymo中hologicalabnormalities in its adult s阻ges.

Similarly in laboratory conditions， Z. maha larvae紅 ehighly tolerant to radioactive Cs・137.

This also suggests that radioactivity alone is not responsible for such high mortality and 

morphological abnormality. 

Such direct comp訂 ativeexperiments wou1d definitely be helpful in unders組ndingand 

pin-pointing the exact cause and impacts of radioactive pollution on environment and its 

i凶 abitants.


