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CROWN  REGENERATION  FItOM RAI)IAL  PLATES  OF A STAIjKED
CRINOID, MEITACRI]VVS RmmVS
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Honge,Tokyo 113

 Crvwn regeneratien  of  a  stalked  crinofd,  Mletscrinus rotundus  was  eiamined.

The  ervwn  ofeach  specimen  was  dissectod at  a  museular  articulatin  between

radial  plates and  first arm  plates  The  Temaining  part eornprised  the radial

plates,basal plates,infrabsal platesandthe entire  stal]c.  The speeinens  that

bad last their crewns  regenerated  them en  the remaining  stalks.  Tmy  bud  of

five arms  appeared  on  the tup of  the radial  p]abes vvithiD  2 menths  atcer

dissection ef  the  crown.  Eanii ar:n  vvas  formed oneach  redial  plate,in eontrast

to crervn  regeneration  from the basal  plates in that a  bundle of  five arms  were

formed in the central  ares  atthe  top efthebasal  plates. The guorwth rate efthe

ams  ftom the radial  plates was  slower than that  from the  basal plates, The

results  showed  that  the radial  plates had the  potential to regenerate  a  cro-'n

when  the upper  plates were  removed  by dissection at  a  muscular  Erticulation.

REGULATrVEPOTENTIALINDEVELOPMENVOFADIRECT
DEVELOPINGECHINOI].
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 lhe ethcts  of liCn have been investigated on  many  animals,  UCI  had
importsnteimenspecificphasesefdevelopmentineludingdiffbrentiationef
germ laren and  determination of  body arifi. In the precent  study,  the
regulatingpotentialsefadirectdevelopingeehinoid,Peronellejgpanice,were

inyestigeLedueingliClasatoolfbranalysisefthemechenismsef

diffbrentiationindevelopment.
 IntactembryostreatedwithliClwereexegaetrulatedendevaginatedthe
am  niotie cavity dependingen the eoneentration  of liCl, The stagee  sertsitive to
liCl fbr evagmation  ef  the amniatic  csvity  vrere  earlier  then  those for
eiogFstmalation.Someofthelarvaewithanevaginatedamnioticcevityandlor

ts':fi:tiY7:iE.reh..ea'm,ntih･sp:･,.vee,,p.ate.n,tihial.,f2h?tet.amzzT/h.',ue,inlpto.Jiuum'e:Itile.silt
ectoderm)  isolated from lecell stage embryos  treeted with  liCl have the
potentisl to develep  into plubeus-like ]arvae. Tlie snimal  cape  of  Fbronelte
embryos  treated with  liCl developed into pluteus-lilte larvae, Moreover, the
laryae were  shown  to have  the petential to metamorphoBe  into juveni}es with

five-fotaradialsymmetsy.
 TheerpresBionpatterneeftheoralandaboralectodemi-specifiemoleculesin

wt'igII&e.'":.'ge'ww&d,f:l:ts'".,',,,al,e.',gp.a,bo..:s,i.ease.rth?l:Sggalltibedy･
carreepanded  to the  stomodeum  in the typieal eea  urehins.  Some  modificatiene

were  fourul between the Larvae ef  R  )'eponiea and  those of  typical eea  urchins  in
the expressien  pstterns of  the moleculee  specific  to the  oral  and  aboral

eetoderm.

 The reguletive  potentisl af the sea  urchin  embr]ros  was  ehown  in the preeent
study  to be much  1arger than  the petential shown  previouely.

blEURAL  AND  HORMONAL  EFFECTS  ON  SET-rLEMENT  AND

MNIrAMORPHOSIS  OF  LARVAE  OF  THE  SEA  URCHIN  AAr:ZHOCMARIS
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  bPS,4･dihydroxyphenylelenine([rDO?Nanditsderivatives,thatis,doparnine,

norepinephtine  and  epinephrine,  which  are  known  as  neurotransmitters,  induced

settlement and  metamorph[rsis  oflarvae  of  the seE  mh  Anthacr'dan's crassispin4

whiSe  serotonin,  aeebylcholine  and  v-aminobutyric  acid  (GABA} had no  effect

Furtihermore, thyrotd hormones, which  induoe metarnerphosis  in several animals,

atsoindllcedtheeettlementandmetamorphosis.ActinomycinDinhibitedtheefuctof

thiToidhormonesbutnotthoeeafneurotransmitters,

  Theseresultssuggestthatdeparninergicandadrenergieneuronsareaedveduring

larval metamorphosis  of  Antheddetfs crassiopins  and  that thyroid hermenes

mediate  the trans[ription of  seme  genes which  influenee tiie settlement  and

tnetamerphosis  of  the eea  urchin  larvee.

DISIRIBUTION  OF  am  MrCROMERE  DERIVATIVES  BerWEEN  LEFVIr.

RIGHT  coELOMIC  POUCHES  IN SEA  UIICHIN EMBIVYOS TTIEATED wnH

AerIVIN.ROmori],
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LDepL

 ofenoL Sal,,Gred, Sch, ofSci.,Univ.ofTokyo,
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ShizuokR,Yeda,Shizuolia･shi,ShiluokH.

It has  been  reported  that activin  trefitment caueed  an  increaeein oval-ectodemm  area

inseaurchinembryei.increaeeintheoral･ectodermareeintheevabryesdependedon

aetivinconeentration.Theembryeetreetedwithactivinetacommtretipnof15ngtml

seaivaterdevelopedintetadiallyopmetrimLbell-shepedlevaewitbouteetfiblishing

theeral-aboralArit.inthepresentstudy,distributionofemallmicromerederivativee

betvveenleft-dght eoelomic  pouchee  in aetivin  treHtod embryos  TvsB  examined,  The

dittributionpattffrnofaftheemallmixvmerederivetiveeintheembryoetrestedwitb

levFer coneentration  of  activin  vvas  almQet the eame  as  thfit in the normaT  embryoe.

Tlbe tnobe  oralwhrm  firen  vvns  incteased. the mere  distributien paLtern of the
tnicrotnere  derivativet vvEs  ratidotuize[t  THa  smal1  micpemere  derivatives in the

bell-EhspedlarvsedittributedradiEl)y.nMeeereeultsindicetathfitffctivininfiuerices

on  left-dght polarity afi  well  as  in[rease in the oral-ecfoderm  tenitorr of  the tarvae.

CROWN  REGIcr"ERATION  FROM  BASAL  PLATES  OF  A  STALKED
CRINOID, MEf:4CRnVVS  ROTUINU)US,
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Regenerating petential of  a  etalked  crinoid  (sea lily), Metacn'nus
rotundus,  was  examined.  Some  specimens  autotomized  their  crown,

and  the ervwns  of  others  were  removed  by cutting  at  the junction of  the

radial  and  basal plates. The remaining  part  of  tbe speaimens

comprised  the basal plates, infrabasal plates and  the  entire  stalk.

The specimens  which  IoBt their ervvvns,  regenerated  them  on  the

remaining  stalks,  in the oentral  area  at  the top  of the basal plates,
tiny  buds  of  five arms  with  several  arm  plates were  distinguishable

within 3-7 months  after  loss ef  the crow:L  The  oral  disk including

mouth,  intestine, anus  and  chambered organ  were  completed  by this
stage.  The  growth  rate  of  the longest arm  in the regenetrating  erown

was  almoet  linesr firom the appeararrce  of the arm  buds to a  length of
1.5 cm,  then  declined and  the arm  reached  2.1 cm  at 385  days post-
autetomy.  The  specimen  completely  reautotomized  the regenerated

crovvn  at  2 years after  the first autotomy,  and  regenerated  it again.

INDUCTIvE AND  DIFFERENTIATIVE  POTENTIAL  OF  veg2

TIER  IN SEA  URCHIN  EMBRYOS
M. Iijima evTd S. Amemlya  Dept  ot end Sd., Grad, Scti. ct Sd., UnLv, ot Tok)v, Tokye

     Macremeres  in 16-cett stage embryos  of sea  urchin  divide
borizontally at the eth cleavage  to produK e  vegl  tier k)cating just bencath

the equator  and  ev  tier acijacent to the micromeres  lcrcating in the

vegetat  pole.

     The  developmenta1 fate ot  bSastomeres in the veg2  tier in normal

emtryos  is secondary  mesenchyme  and  endoderm.  HOrstadius (1973)
reported  that the partial embryos  derjved trom the vaeg2tier isolated trom
the  64{el1 stage  embryos  tailed to develop inte pluteus, and  formed

embryoids  composed  ot three germ  layers of ecto-, meso-  and  emdodenn.

tt was  also reported  that a  chymeric  embryo  derived trom a veg2  tier
recx)mbined  whh  an  evnimal hatr (ptesumptive ectoderm)  tsolated T;om a

64{ell stage  embryo  developed inte an  apparently  normat  pluteus.

     In the present studx a redombinant  embryo  consisting  of a

tlueresceneeaabeled eetier and  an animat  hatt was  ptoduced in order  to

examirve  the inductive and  dMerentiative potential ot the eetier.
     The  results shawed  that the descendants of  the vaeg2 tier

difforentiated into mesenchyrne  ce1ls and  that a  fraetion ot the animal  hatt

cells defferentiated into endoderm,  indicating that tha vegf2tler  had  the

potential to induceendoderm differentiationotthe ptesumptive ectotSorm.


