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R•oof

   Using IZ'ritze?'ees py't'7'hogctsteo' embr>ros the xvriter h.as demonstratecl

(194;?,) the existenee of the regionai <lifferenee of t}}e capacities to incluÅëe

the sensory organs within the arehenteron roof; the precho}'dal plate
induees both tl]e nose ftn(l lens from the Iate gastrula ectoderm, an(l.

the anterior portion of the notochordal mesoderrn induces the ear.
[Irhe •nose- an(l lens-ind-cing eapacities of tl]e precl}ordal plate become

effeetive after the onset of gastrnlation, btX soon di,gappear in a com-
paratively early stage of (levelopment (rniddle gastrnla). Neverthele,ss,

if sueh a non-effective prechordal plate is tra}ifp}antecl'with the fore-

brain the nose ean be inclueecl t'requently in the trunl< region where
it searcely occmrs by tranfplanting oÅí the fore-brain aJolle. On tlie
other hancl, the anterior portion oi' the presun]ptive notochor(l tal<en

frorn the upper blastopore lip l]as the capacity to ind-ee the ear. [[hi$

capacity is preservecl till the later gastmda stage, and at this stage it

is most efVective at the anteriormost reg.rion of the Botochord and gra-

dually decreases posteriorly to be lost at a level immecliateSy posterior

to tJhe fore-{imb. But the ear-ind.iicing capaeity is nearly deprivecl by

killing the archenteron roof at 60e C, an<l the pieces of tke archeRtero}}

roof become effective by siich treatment in inclucing t•he nose an(1 the

                                                               sIens no matter xvhere they are taken from (KAwAKA.A•fl, l943, 1949).
   The pre$ent ex})eriments xvere performe(l in aim of stuclying the
inducing meehanisms oÅí the sensory organ by way of examining the
eft"ect-s oÅí the arebenteron roof which was treated witl} some chemieals.

   HIaving the 7'7•itz"'2es embryos in yolk-plng stage in]mersed for 17

- 20 hours in t}}e chemieals of IHINOn (2.o- %), }{2SQt (5 e/6), alcohol
(100 fO!o), aeeton (100 .0-6) and formalhi (10 %), the archenteron roof an(l

the blastopore iip xvere eut out as a cor(l an(l "Tas washed tl}rough
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several changes of xvater for 2.t5-3 }]ours. Then, each c'ord "'as cuts

into seven pieees oÅí equal g,ize: the fu'st piece correfpon{]ls to the
fore-gut en{']oclerm, the })ext two pieces to the preehordal plate and the

other posterior pieees to the )'}otoehordal n]aterial. All of the pieces
e.xcept the first wor'e applie(']. as indueintg grafts, . [l]he operation was

perÅíormecl after the stxnie inethod. as hacl been ac]opted ir} the previous

experiments to test indileing capaeities oÅí fre,gh areheriteron roof
(I<IANVA.KAMI, 1943, 19`l4, 1949) ; namei>r, eaeh of the induc.ing {rraft•s

were trtm$planted. to the b}'anehial i'egion oÅí the neurula and after"'ard$

covered. by t}}e pre$vin]ptive epi('l.ermis taken from another embryo ftt 1-

most through witli gastralt}tioit. [I]he operctted $peeimens wex'e fi.xecl

           ittt stage L12 <OKADA AND ][cHIKAwA's stag'e of the norniai developrnent
of rT?'itte?'tes py7'rltoga-ste7', 19. 48). NVhen hi$tolog'ie.ftlly exan]ined. the in]-

p"lants xvere founcl tt!)sorbe(.l at this stag'e.

   [I]he }'esnlts- are ,ghQwn in the tttble on page 99..'

   rjrhe natiire of svch in{'IHetions as the nose, elens, ear", ne{u'al tig, .Bue,

notochord and mtisele ean be ea. ,gily i{lentifiecl, but• the in{luetions termed

in the table as vesicle an<l senffory bud cannot detormined histolo{Tieally

to wl]iel} org'tms they are homolog'ous.

   Jndging, ho"Teve}', from the g.truettn'al fit.ri}res, tl}e f'orn]er seems te

be an abnormat or incomplete ear-xresiele or perhap$ a part ofi the brah},

ancl the Itttter to be a neiiral tiss, ue or an abnorniai ]io$e.

   'At ali event,s, the experimentai resalt$ are interesting in the folioxv-

h}g /four points : (1) Tl}e regional difference of the iiidRcing etftpacities

of the arcl}e]iteron roof in ft'eg.h co)}ditions (]isappears after the trettt-

ment xvith the cl)emieals. rrhe ear-inclllctioj} also be observed. in the

preg.eixt cfs.e, thoiigh it rare!>' oeeure when the archenteroi} root' ldlled

through heatin.cr is gyaftec]. (2) [lrhe ind'Lietion of' the no,se and the

Iens becon]es of rare oecurrance when the archenteron roof is treated.
with }IL,SOi, while the ea}' inclRction takes place freqaent•iy. Moreover,

the musele indtiction oecurrs through the pieces of the acidrtreated.
archenteron roof, and the one incl riced. through the piece oi' the }INOs-

treated turehe}}teron roof accompanies the notoehorcl-h}(luction. As the

musele and }}otochorcl are founcl apart from those of the host, it is
obvious that these struetures have arised from the forei.,gn mesoclemnal
material of host. (3) The inclucint.r effect•s of the arehenteron roof

treated. with aleohol ancl acet6n notab}y difiei'ent from those in the
Y[_oSO.t-treatment, i. e, the formation ot' the nose and the lens tftkes

place rnore fre(iiiently than in the latter case. The other c}}aracteristie

features of these series are the simultaneous appe;}ranee of no.ge ancl ien$
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   The n}ark"s of Å~, O fhow the organg simultaneously inducted in one specimen.

or lens ancl .sensory bu(l in a single specimen. In some oÅí these
speeimens the induce(I nose ancl sensory bRcl partially difflrerentiate into

lens or lens fibers. (4) rLrhe archenteron roof •treatecl with fornialin

t•urn out to be weak in indneing efYeets -; only three induct•ions, one an
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ear and the other two sensory bud.g, are obserxred in eigl}ty seven
availi. ble casers.

    One of the prineip.ftl objects oi' this stud.y is to pro(luee the speeifie

efTect of induciBs,' one oÅí the sen$ory organs by t}'eatillg the are}]ent•eron

roo.tl with various ctheniieal. [I]hoagh in t}iis angle the present results

are not neees$arily satis, {'aetory, tl}e diffex'ences between tl}e indReing

eff'ects oÅí the 1{L,SO.L-treated. arehenteron roof' and. those treatecl "ritl}

alcohol or aecton responcl. to this purpose ttt least to eert]ain extent J

i;he ear inductio}} i$ f'reclaent in the forn)er ivhile t•l}e forniation of the

nose and tl)e lens takes place frequently in t,he latter.

   Snmmarizing the present results tLnd other facts ivhich have been
ob't.ftinecl. in the writer's worl{s, he is h}ejined. to consider that the ear

k}dueing n]eehani$, in is entirely difli'erent fron] those of the i}ose and.

iens in qnality.
   rli}}e state of affa!rs seen], }]oxxrever, to be d.i7ererent "'ith t}ie deve-

iopnie)}ttxl niecl)ai}isn)f of the icais,' nose, fore-brain and eye-cup. [['l}e

Åíre,sh eye-ciip if eftpable of indueing tl]e forn]ation of the lens froni

the }}re.gHn]ptive eetoclct'in, xvhereas the boiled one b}da(tes not only

the 'eye-eup k'om the yo{m;ger pre$umptive epiderniis but also t}]e iens
froin the eetodern] of the late L,r,astrula (I'x'..txsvtxKA}II, in press). [rrhe

anteyiox' reig.'ion of the pre(:hor(lal plate h}cluces the lens froin the late

gastrulti eetoderm, bnt e>re t'rom the yotu}ger one. CI]kese fae#s iead

the writer to the opinion that bot}} lens an(l eye-c{ip are Åíormed through

the same in(lucing tigents save for the c]ifierenee of iiitensity, ancl that

the in(lucing eflfects of kiliecl eye-cup is momentary but powerÅíut to
indriee the eye fo}'rnation frorn the younger ectoderrn, "'hile the induein.,g

aetion of the fresh eye-Åëiip not be strontg enough to in{luee the eye
Åíormation biit holc]. ti)rot]gl}out eomparatively long' period to re$glt in

the lens fox'mation. It may be a}so asslimecl that the inclueing meehanisin

of the i}ose and tl}e fore-brain i$ $imliar to the one mentioned ft. bove.

Furthermore, t}}e simultaneoi}s in<l.ucSion of the i}Qse and. the iens through

the <lead. tis$nes give the impre$sion that there is mneh similarity
betweexx the inducing' lnechanism of the no$e ttnd the lens.

   In any ease, the point to be en]phasizecl is that iri eon$iderh}g tl}e

problen]s in reiation to the difYerences in the in(lncing mechanisni of
these o}'gans, t}}e writer does not ass-me a single speeific substanee to

each of these inc]uctions but the'speeifie physico-ehemiet}1 system par-

tieipating eael} indRcing action.

   [l]aking into consid.era•tion the faets tl}aS the incliieVion of' the ear

and the mesodermal organs, in .creneral, are of simultaneous oecurrence,
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                                                   'the appet}rEnee of both ear and museie in the specimens in whieh the
H2SQt-treateci archenteron roof has been transplantecl, seems to be
quite natura}. But aeeorcling to a recent resul'ijs obtained by YAiMAI)A

(in press) claiming t}ie formation off the notoehord and the rnuscle after

a brief exposure off tke ventral mesoderm of the gastrula to a solubion

of ammonium, se a more piausible interpretation would be to attribute
the formation of niuscle and the notoehord to the direct effect of the
acid, left in the graft from Nvashing, upon the presumptive mesodermal
cells in situ.

   Consulting the faets that not only the or.cranizers but also some non-

ii}c]ucing tissues yielcl s'Srong inclucing effect•s after kiiiing them by

means of the varioiis metbod.s, ti)e obvious Ioss of the effect•s bQ incliice

the senso}'y organs of the archenteron roof treated with formalin is
peeuliar, ancl may be worthy oÅí further consicleration. Nevertheless,

as far as the present experiments are concerned the writer is not pre-
pared to give any platlsible e.x. planation for it at present. The xs'rell-

known fact that formalin a'nd protein are eombi'ned into a partieular
(:ornpouncl might thro"r some sugestion to the question.
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