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EFFECTS  OF  THE  INHIBITORS OF  APO}YI]OSIS ON  MORPHOGENESIS

OF  SEA  URCHIN  EMBRYO

K. Ueharai, S. KawaiL, H. Mizogucbi2 and  A. Hino'.
                                  '
]Dept.

 Biologiea] Sci,, Fac. Sci., Kanagawa  Univ. Hiratsuka  and  

'Lab.
 Life Sci.,

Rissho Univ. Kumagaya,

  In the embryo  of the seaurchin  Hemicentrotus putcherrimus  , apoptosis-like  ce]]s

were  found at the blastu]a stage  and  gastrula stage by the Tunel rnethod.  About 20

apoptosis-ISke celts  localized uniformly  at the blastra stage. At the gastru]a stage,

abeut  lO apoptosis-]ike  cells were  found near  the b]astopore and  apica]  taft regions  of

the embryo.  On  the other  hand, 5-bromedeoxyuridine (BrdU) and  Zn are known  
in-

hibitors of  apoptosis. We  investigated the effects  ef  these reagents  on  the deve]op-

ment  of  sea  urchin  embryo  te cLarify the cel]ular  mechanism  ef rnorphogenesis.  Arch-

enteron  formation was  inhibited by the treatTnent of BrdU and  Zn, After  pnsm  stage,

the diameter of the ernbryo  was  shorter  than thal of  the nortnal embryo  and  merphel-

egyofb]astoporeandgutwereabnormalbythetreatmentofthesereagents.Dctection

of  apoptesis-like cel]s was  mainly  performed using  Cardio TACS  in situ  Apoptosis

Detection kit {Trevigen). The number  of apoptosis-like cells of  BrdU or  Zn treated

embryo  was  small  eernpared  with  the contrel ones  in the average  ]evel. It seems  that

these results  indicate apoptosis  occurs  just after hatch out  and  may  contribute  mor-

phogenesis especial]y  to archenteron  ancl  spicu]e  formation.

THE  CHANGE  IN SHELL  MEMBRANES  DURING  TT[E  DEVELOPMENT  OF
QVAILEMBRYOS.
N. Yeshizakil, H. A, Saitoi and  S. YasumasuZ.
IDept  Biol. Divers,, Fac. Agri., Gifu Univ,, Gifu and  

2life
 Sci. Inst,, Sophia

Univ., Tokyo.

 lhe  sheLL membranc  of  an  avian  egg  acts  as a bag cncl osing  the albumer)  and

water.  At its interface with thc albumen, the shcll  rnembrane  is demarkated by a

smooth  layer of  homogeneous clense matcTial called the limitng mernljTane.  Tbe

present study  aimed  to show  the ehangc  in the liTnitingmembralle dunmg  the

dcvelepmennt of  quai1 embryos  which  aTe grown with  both natural arid artificial

rotatien. Sixty-thrce percent of  thc cmbryos  wcrc  born when  thc cggs  werg

incubatcd at 39 [C
 and  60% humidity with  automatic  rotation areund  the axis  of

blunt-sharp ends  and  with  their equaterial sidc down,  whercas  the birth rate
decreased to 24% when  the eggs  were  incubated without  rotatign. The  width  of

the timiting membranc  at the equatorial rcgion  of rotated cggs  graduaLLy decreased

from 77 run  on  days O-3 of  incubation to 3S nm  on  day 10 and  thereafter.

Coaverscly, water  penneability, rneasured  by evaporation  through  the liTniting

mernbranc,  inereased from 4-5 niVrnm2'min on  days O-3 to tO TilVmrn2･min  on  day
10 and  th¢ reafter. ln stationary  eggs,  thc decrease in the width  of  the Erniting

memhrane  at the lowcr side of  egg  delayed ul1 day 8 of  incubation. Trie water

permeability of the membrane  in this casc  was  60% of  that ef  the mernbrane  at thc
upper  side of  eggs  on  day 8 of incubatiDn. It was  alsa  shown  that the albumen
hinders watei  peTmcation through thc membrane.  Tliese results show  that (1) thc
limiting memhrane  is madc  thin during the dcvc[opment at whetc  surface  with

rotation, possibly through digest[on with  stiLl unknown  agents,  and  (2) thig
                      , the water  permeation through  lt,thinning acoeterates, besides the respiTation
enabling  the movement  ofcalcium  from eggshell  to ernbryo.

DOES  THE  REJUVENATION  OF  THE  MATERNAL  MACRONUCLEUS

OCCUR  AFTER  CONJVGATION  OF  1'leuzimeci"m caudiutum?

Naomi  Kimura and  Kazuuiki Mikami

EEC, Miyagi Univ. of  Edu.. Sendai,

  Each cell  has a  macronucleus  and  in Parumecium caudutum.  When  coajugation

was  induced between ce11s, the new  rnacTenuclei  (an]agen) developed and  the

prezygoticmacronuc]eusfragmentedintoaboutSOpieces.Therefore,theexcoojugant
cell  had twe  kinds of  macronuelei,  that is, the fragmented prezygotic rnacronucleus

andnew]ydevelopedmacronuclearanlagen,Themacronuc]earfragmentsremainedat

leastfor7cellcyelesafterconjugationbutdegenerated1ateron.Tl]eexeoajugantoells

which  had macronuciear  anlagen  did net  show  rnating  reactivity  (immaturity) for

about  50 celS cycles after conjugatien,  When  macronuclcar  anlagen  are remeved  at

3th or  4th ceil  cycles, the prezygotic macronuciei  regenerated  (MR), 11)ese MRed

ce1]sshowedmatingreactivity(neimmaturity).Whenthernaeronuclearan:agenwere

removed  at 5th or 6th ce]1 cycles after conjugation, however, MRed ce]ls did not show
mating  reactivity. Ihe result suggests a  possibility that the macronucLear  

fragrnents

Fejuvenated  in terms  of mating  reactivity,  theugh it was  nol ruted out that the pretein

irnrnaturine produced by the macronuclear  anlagen  remained  in the cytoplasm  or

macronuelei  of  the MRed  cell for a long time.

DISTRIBUTION  OF  MYOFIBROBLASTS  AND  HEPATIC  STELLATE

CELLS  IN THE  LIBER  IN TADPOLES  (Rhacopherus exLstoni)

H. Akiyoshi. D. Takada,

Deptef Biol., Sci,. Shimane Uniy. Matsue.

  The cytosketeta1  cemponents  of the hepatic stellate oells  (HSCs) and  myo-  fibro-

blasts were  identified by irnmunohistochemistry for glial fibri11ary acidic protejn
(GFAP) and  alfa-smooth  muscle  actin {SM-actin) . At stage  2S, bile canaliculL was

slightly  observed  in the between hepatocytes in immatme  hepatic lebules. At stage
33, a  high number  of myofibroblasts  were  observed  in the perisinusoida1 spaDes, but

these number  decreased from stage 34 onward.  At stage  34. the sinusoida1 structure

was  cornpletely  forrned in hepatic tobules. At stage  40 abou[  the same  density of

GFAP  conmi  ning HSCs  vvas found in tadpole livcrs as was  found in adu]t  frog ]ivers.

These findings suggest  that SM-actin-positive myofibroblasts  procfuce extracellular

matrix proteins in sinusoidal spaces  in developmenta1 livers and  these myofibroblasts

are  transformed  into GFAP-positive HSCs.

NEUROTRANSMITTERS  AND  ADRENERGIC  RECEPTOR  PLAY  A ROLE

IN THE  METAMORPHOSIS  OF  ASCIDIAN  LARVAE

Yukiko Kimure  Manabu  Yoshida and  Masaaki Morisawa.Misaki

Marine Biological Station, Graduate Schoo] of  Science, The University of  Tokyo.

  Tadpele  larvae of  ascidians  become settled on  the substratum  at Ihe beginning

of metamorphosis,  then, the taiHs  resorbed  within  few hours. The tai1 resorption is

jnduced  by many  external  and  internal factors, and  the nervotis  system  is considered

toplayaroleininitiatienofmetarnorphosis,althoughmechanismsundeflyingthepro-

cess have been scarcely  known,

  Treatment of  swimming  ]arvae of the ascidian Civna savign)'i  with  noradrenalin

and  adrenalin strongly  promoted  tai1 resorption of the larvae. [sopToterenol, beta-adr-

energic  receptor agonist,  was  more  effective on  induction of mi1 reserption  tham nora-

drenalin and  adrenalin,  MopranoloL an  antagonist of beta-adrenergic receptor.  and

meteprolol,thebetai-typereceptorantagonlst,inhibitedtheeffectofneradrenalin,On

theotherhand,phentolainine,thealpha-LyperecepterantagenLst,andbutoxamine,the
betai-type receptor antagonist. had no  inhibitory effect. Receptor Df the neurotraps-

mitter  stained with  anti betai-adrenergic receptor  antibodies  was  localized on  the

achesive  papillae and  neuron-like  filaments that located along  the brain vesicle te the
end  ef  the tai1. Tlie receptor protein was  initially detected in the new]y  hatched larvae,

and  its expressien  jncreased with  time proceeds in the competent  larvae by the early

postlarval stage  that initiates metarnorphosis.

  These results suggest  that inteTaction between neurotransmitters,  noradrenalin

and  adrenalin,  and  the betai-adrenergie receptor mediates  the prDcess oi' rnetamorpho･

sis in the ascidian.

HISTOCHEMICALCHANGEWITHMETAMORPHOSISINTHESMooTH

MUSCLES  OF  THE  ALIMENTARY  CANAL  IN TADPOLES  <Rhacophoras
owstoni)A.

 [nouet, H. Akiyeshii, T. Naltoh!  ancl  M. Yarnashita!

iShimane
 Univ,, Matsue, and  

2Inst.
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  We  used  immunohistochemistry, with  alfa-smooth  muscle  actin  antibody,  te

study  the muscutature  of  the alirnentary  tract in tadpoles of  the t[eefrog, Rhacophvrzts

o",stoni. Before metamorphosis  the smooth  muscle  fibers. which  cause  perista1tic
movements  in the gut, stain markedly  brown with  this procedure and  are arranged  

in

two  layers that are longitudinal and  circular in oricntation,  We  found no  distinct dif-
ferenee in smining  among  the stomfich, small  or  large intestine before metarnerphosis,

However  by the end  of  the rnetarnorphosis  the same  prooedllre yielded weaker  hrown

staining  of  the smooth  mllscle, lhere was  coicomitant  increase in the number  of

musclefibersinboth1ayersduringmetamorphosjs.Tliehistochemistrysuggestsstruc-

tural change  in the cytelogy  of  the smooth  muscle  fibers of the alirnentary tract, as

welT  as  proliferation of  fibers, with  the rnetamorphosis.
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