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    As te tl}e mesodermal influeiice upon the cliffereritiation of the endoderm,
the author lias pointed out that the presence of the mesenchymatous tissue is
kic' {ispensa])le fer the cemp}ete differentiation of t}}e exp}antecl enclocler!n (Okada,

'53a(!) & '54A(2)). But the c[Gestion is stil} open whether tlie mesodermal tissues
exert an incluctive infiuence upon tlie cliffearentiating endoderm. In order to solve

the guestion, tke explantation ef the eRcloderm was carried out by comb!ning with
the mesodermal piece taken from the various part•s of the margina} area•
    In the present expeuriments, the early embryos of Trtturus pyrrhog.aster were
used as materials. The enclodexmal tissue te be explantecl was taken from the
anterior or posterior I)art of tke presumptive enGedermal area of the early
gastrula. The mesodermai piece to he aclcled to the enclodeurm was cut out from
the dorsal, dorse-}ateral, Iateral er ventral part ef the mErg!nal avea in ear}y
gastrula("). The enclodermal pieee alone eer eombining xvith one of these mese-
dermai pieces was inserted into the ectoclermal vesicle and kept in YIoltfreter's
selution for about {bur weeks. Of the specimens thus operated t}ie positive
cases in which the differentiation oÅí the aefuaitive e}idoclermal tissues was suc-
cessful will be described, whereas otlier negative eases in which the explanted
efidoderm remained as "yolk-rnass" wil} be omittea iB this occasion (cf. OkaLda,
'54,(•t)).

    Taking this opportunity, the author wishes to express his heaTty thanks to
Prof. At{. Ichikawa, under "Those direction the present studies are ?rogressiiig.

   <a) The positions ef the explanted nieso- or enc]oclernial pieee were the stzine wil'h
rep]resentecl in Fig. i in tlxe previeus paper (Oi"ada, i54c).

those
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                            Experimental 'Results

     To t}}e e.x"pZants of the anterior part of the endodern} was ad(led the meso-
dermal piece which was taken from the doysa}, clorse•]ateral, iateral or veiitral

area. To compare the results, the explantation of the endoderm alone was
macle. The tissues ancl organs proclucecl within tke explants are enumerated in
the first colamn of Table 1. As 2s seen in the Tab}e, the mesoderma} organs
varied according to the clifferent mesoclermal pieces that were employed. Noto-
ehord and muscle were very freguently obtained from the dorsal, clorso-lateral

     'l'abje l. Organs and tissues de}'ived from the meso-and endQderm of the explants.
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and lateral mesoderm, but the ventral mesoderm produced these organs only in
rare cases. Although pronephros and heart were never founcl in the explantation
of the dorsal mesoderm, they appeared in some of tlie other mesoclermal pieces.
In the explants of the dorso-lat.eral mesoderm, frequently the four mesodermal
organs above enumerated were simu}taneous}y found in a single specimen (see
Fig. 3). On tlte otlaer hand, in the explants of the endoderm alone, genera}ly
no fermation of the mesodermal organ was eneountered, but tlte mesenchymatous
tissue was found in all the positive cases.
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Fig. 1;

Fig. 2;

Fig. 3;

Fig. 4;

Differentiation of gastro-hepatic region from the explant of the anterior endodei'm
alone.

  L: Liver, S: Stomach,
Differentiation of intestinal region from the explant of the anterior endoderm plus
dorso-]ateral mesoderm.
  Dd: Duodenum, I: Small intestine, Pc: Pancreas,
Differentiation of gastro-intestinal re.crion in the presenee of the mesodermal organs
the explant made of the anterior endoderm plus dorso-lateral mesoderm.
  L: Liver, S: Stomach, I: Small intestine, M: Musc!e,
  N: Notoehords Nt: Neural tube, Pn: Pronephros,
Differentiation of branchial region from the explant made of the posterier endo-
derm plus dorso-lateral mesoderm.
  Ph: Pharynx, Gp: Branchial pouch,

     With respect to the endodermal differentiation, pharynx was found in all
explants irrespectively of the part of the added mesoderm where it was taken
from. The pharynx obtained was often eguipped with the branchial pouches
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and viscera} cartilages. In the explants of the anterior encloclerm, howevex, there

was no case in whlch the pl}arynx alone was forme{l, but other tissues of tl}e
encloderm were always producecl in addition to tl'ie pharyllx. Actually, stomach,
intestine or "yolk-mass" was tbund (see B'igs. 1, 2 & 3). ']]hese tissues appearecl
in the explants in sueh combinations a$ followings (cf. Table 2); pharynx and

" yo}k-mass" (a>, phaTynx, stomach and "yolk-mass (b), nihaTynx, stomaeh, inte-
stine allcl "yolk-mass" (c) and finally phayynx, stemach and intestine withou.t

" yolk-mass" (d). No other cembination besides these four was entailed. This
resu]t prebab}y indicates that the differeRtiation of the gastric part is possible

only in the presence of the pharyngeal one, and that the differentiatlon of
intestinal pacxt eec,urs when both phauryngeal and gastric parts are fermed in the
exp]ant. As far as the present results were concerned, tke differentirtion of the
gastric or intestinal part was found in all kinds of the explanÅís, althougli aclded

mesoderm was tctken from different parts (cÅí Tab]es i & 2). Bttt the freguency
ef appearanee of these caudal parts of the digestive traet varied in accordance

with the mesodermal piece aclded. As shown in Table 2, the occurrence of c
and d types was mest freffuent and as 1]igh as 60 per cent of the exp]ants with
t]te (lorso-lateral mesodeTm, while it was only 12 per cent of those explants with
the doTsal mesoderm. Wlien tlie ]atera} er ventral mesoclerm i•v.as adCtecl to the

eRdoclerm, this frequency came between the t"ro eases; i. e., it xvas 33 pei' eextt
respective]y. As described above, when t}]e clorso-]ateral mesoderm was a{ldecl,
there occtirxed the frec[ue}}t prodactioii of tlte various mesoclermal organs such as

notoc' hord, musc]e, pronephres and heart. IB such explants, the stomach and
intestine were generally formecl (see Fig. 3). On the other hancl, when the
dorsal mesoderm was aclcled, the differentiatioll ef the rnesoclermal organs ivas
limited to the notochorcl and muscle, and I}]e eiiclode.rmal tlssue"'was only pharyR-
bffeal• [['hese results seem to indicate the existence of some relation between
the differentiation of the cattdal parts of the cligestive tract alld the kincits of the

mesoderma} ergans. Bttt, it is still clifficult to state that each mesoclermai
organ exerts specific influence upon tlie differentiation of the encloderm, because
there were several cases in which the well differentiated pliaryiix, stomac}i and

lntestine weere proclucecl in spite of the absence of aiiy mesoilerma} organ (see
Fig. 2). In these citse$, however, it wacs a. rttle that large amount of the
mesenchyrr}atous tissues was foLmd around tlie endodermal tissues. The mesen-
chymateus tissues in tliese explants were ef two types. Ti}e first was loosely
scattered ce]ls of free-rnesenc}}yme found arouncl the pharynx, Nvhile the second

was a thin layer of the mesente}'ial eharaeter which existecl surrovtnding the

mtestme.
     Besides the enclodermal orgails mentiened above, liver (Figs. 1 & 3) and

panereas (Fig. 2) were fotmc! someti}nes (cÅí [lra])Ie l). Althoagh t}}ere were
many cases in w}}ich tl]e clifferentiation ef the liver ancl the }]eaTt occu}'red
simllltaneously (11 cases), there were still ether cases (6 eases, see Fig. 1) in whlch
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the ]iver was formed in the absence of the heart. The infiuence from the
heaTt upon the clifferentiatien of llveur was polntecl eut by Balinsky ('4,9(3)) ancl

others, but tkis finding is an apparent objectien to this view.

    In the escpZantations of the poster;or part of the endoderrn, the enaodermal
tissues marked}y vaTied as compared wlth those in the exp]alltations of the anterior

endederm (cf. Tabies l & 2). In the preseRt exp}ants the intestine alone
was genera!ly formed, and oniy in 5 cases pharyngeal and tecrastric tissues in acl-

dition to the intestinal were prottuceC{ ($ee Fig. 4,). In a nearly half of the
explants in which tke intest2ne alone was fermed, a part of the exp]anteci endo-
derm was undifferentiated and remained as "yo]k-mass" (cf. Table 2). In the
other half, the entire enclodierm unclerwent the eomplete differeRtiation of the
intestine (g). It goes withottt saying that the })resence ef the mesenchymatous
tissues "ras found in ail explants of the pyesent explantations (cf. Okacla, '54,("")).

Generally, these mesenchymatous tisszzes formed t}}in ]ayers srroundiRg the intgs-

tine. Apparently the tissue was mesenteyia} in its character. But in 5 cases
in whieh the pharynx axtcl stomach were present, t}}e pharyngeal part was sur-
rounded by the leosely sc.atteied cel}s (see Fibff. 4,), ancl the stomach altd intestiiie

were coatecl by a tlxin layer of the mesenterial tissiie.

    In these cases where the cloxsal, (loyse-lateral or ventral piece of the ineso•
clerm was addecl te the explante(l encloclerm, various niesoclernial organs were
formed in accordance with the presumptive fate of the addecl piece (cf. Ta})le [L).
But the differentiation ef the encloder}itrt was common to a}! explants, irrespective

of the part of the mesoclerm emp!eyecl.

                                 PiSCUS$iOll

    Thp endodiermal tissues ex.p]antecl in the present experiments were taken
from the anterior and posterior regions which locatecl separcately iia tke presump-
tive endodermal area of the early gastrai.ae. I)sirevertlie}ess, the anterier and
posterior pieces };}rocluced simi}ar pa]rts of tl}e cligestive teract in explantatioB. As

is described .above, the paTts ef the cllgestive traet actu(ftl]y ebtained "rere pharyn-

geal, gastric an,l intestinal parts. ']]hat such nearly al! riarts of the cl!gestive

tract were produced fTom the restricted region of the endoderm, apparent}y in-
dicates the fact that the presumpt!ve endoderm does not eonsist of the irrevocably

determined parts in tlke gastrula stage. The same conc}usion has a!ready been
drawn from the clefect exper!meiits of the author (O.kada, t53b(4)). The trans-
p]atation ex}}eriments carried out by Balinsky ('38(5), '<L,9(3)) a]so showecl that the

determination of the en[loderm is nos cstab]isheci even in the neuruJa $ta.rre. On
tlie contrary, Holtfi'eter ('38a(6), '38b(i), '39(g)) considerecl that the presvLmptive

endeclerni of the e.arly gastrula was determinccl in niosaic f'ashion. Sucli inter-

pretation was clrawR from thc result$ of his explantation experiments, in which
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the anterior encioderm differentiated into the pliarynx, while the posterior one
into the intestine. No other tissues of the eiidoderm were formed fi'om each
piece. In eur exper!ments there were cases in which the anterior 1)iece proauee(l
merely pharynx and the posterior, on}y intestine. But, it shozAd be pointed out
that a}1 tltese cases were Iimited to those explants in whie}i the mesodermal tissues

were formed only in small ffuantity. Wken large ameunt of the mesoclermal
tissues was present, vax'ious tissues of the encloclerm were producecl always.
Censeguently, the differentiation ef many kinds of the endodermal t2ssues from
the explanted piece may be attributecl to the presence of !arge amount ef the
mesodermal tlssues Nvithin the exp]ants.
    Fuxther, the ellcloclermal cliffexentiatioxx probably has no relation with the
presence of the respective mesoaermal organ, as is shewn by the fol}owing facts.
In our experiments, it was a rule that the phcarynx was a}ways formed from the
anterior endoderm, whereas the iRtestine, from the pesterior. This was cemmen
regardless of the paTt of tl}e addecl mesoderm. Therrefore, it is apparent that
the special part of the acldecl mesode.rm exerts no infiuenee, at Ieast, upon the
pharynbcreal and intestinal differentiation from the anterior and posterior parts
respeetively. A$ deseribed abeve, the gasturic an{l intestinal ti$sues were fermed
frorri the anterioy enclo[lerin in .acl{lition to the pharyngeal tissue in some s})eci-

mens, ai3{l tlie pharyngea} and gastric tissue were fo]rnied, ])esicles the intestina],

frem the })osterioi' e}}cloderm. But tlke diffdrentiation of suc]] various tissues of

the endbclerm was met witli in al} kinds ef the explants in which the clorsal,
cloxso-]ateTal, }ateral er ventral i[Besoc}exm was aaded to the endoderm (cÅí. Tab}e

2). IViereever, there were several cases in which gastric and intest.inal differen-

tiatien oceurred {"rora tke anterior endoclerm evell when any me$edermal oergan
was not feuncl within the exp]ant. But it xsT as a coinmen feature that tl}e large
amount of the mesencl:Lymatous tissues was always fozmcl in all of these explants.
From these f'act, it is natural to surmise that the presence of tke mesenchymatous
tissues is the faetor esseiitial for tlie endoclermal diffei'entiatlon, while the paresence

of the particular ergans of the mesoclerm appare]itly piays no significant r6!e.
Here, it shoulcl be })ointecl out that the raeseRcliymateus tissues skowed t}}e
different characters aecording to the place of a?pearanee where they were found
together with the pharyi}geal or the intestina} tissue. The mesenchymatous tissue
found together with the former was loosely scattered, resemb]ing to the so-called

" free-mesenchyme", whereas tlie tissue !bund tetotyether with the ]atter represented

the mesenterial character. Presumably, there is all intimate relat!on between
the c}n.xacter of the mesenehymatous tissues axxd the diffexelltiated encloderm.
     I{owever, the experimental results of the anterior encloclerm reveal that thc
formatioB of the sto}nach ancl intestiRe oceuyred very freguently Nvhen the meso-
dermal organs such as the pronephros ancl heart were eneeunterecl in the explants,

while it occurred rare}y when t}iese mesoclermal orbcrans were abseRt. In our
experiments, t}xe presence of the pronephros anR heart was necessetrily accom-
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paniecl with the appearance of the mesenterial tisstte. On the other hand, in
the absence of these oygans, the mesenterial tissue was feTmed in a t'ew cases,
and the stomach and intestine were foimd exclusively in these cases. Therefore,
the freguent occurrence of the cauda! organs of the cligestSve tract such as stomach

ancl'intestine in the presence of the prenephros ancl heart can be attributed to
the presence of the meseRteriai tissue coexlsting w!th tliese mesoclermal organs.

                                 Sexmmttry

    The anterior and posterior eRdoclermal pieces taken from Tritibrus-gastru]ae
were explantecl after combinig with the mesoderma} piece cut out from the various
.parts ef the m.arginal area. Regarclless of the parts from where the mesodermal
piece was remeved, the anterier endo{lei'm always differensiated into pharynx,
whereas the pesterier one, into intestine. Bttt stomach and intestine in aclclition
to the pharynx were fo!'med freguently frem the anterior endedeTm, while the
pharynx and stomach were pro[luced from the posterior elldoderm in addition to
the intestine. Then, the clifferentiation of nearly al} parts of the digestive teragt

was obtainecl from each ef the small explanted pieees of the encloderm, when the
large arnoimt of the mesenchymatous tissges was eontahied witkin the exp}ants.
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