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                Introduction

   In the early publications of this series, the author has reported some
information concerning the differentiating potencies revealed by means ef
explantation experimeRts of the dorsal part of the blasteporal lip (KA'ro, 1958,
1959). It has been disclosed that the differentiating potencies towards the
notochord is gradually iRtensified with the shift of the presumptive notochord-
al material to the blastopore. However, no increase was found iR the
occtirreiice of the notochord when the material to be explanted was excised
and cultured in vitro for a period required for shifting of the part to the
biastopore, if it would be left in the iRtact embryo (KATo, 1959). Theyefore,
enhancement of the potency to differentiate into the notochord cannot be
attributable to the mere time lapse, but some factor(s), whether it resides in
the presumptive notochord or it comes froin th.e surrounding tissues, wouid
be concerned with the event. In addition, a quantity of the test materiai
could be a variable for a rate of notochordal differentiation under the expeyi-
mental conditions, as, for instance, Lo?AsHov (1935) demonstrated that under
the explantation conditions the dorsal lip can carry out the more complex
differentiation when the more pieces are fused together. A similar quantity-
dependent differentiation in explantion is well shown on other tissues such as
the neural differentiation from the mouse embryonic shield, from the nodal
region of the chick blastoderm (GRoBsTEiN, 1952, 1955), from the amphibian
neural plate (BRAHMA, 1959), somitic differentiatien from the dorsal mesoderm
of amphibian embryo (MucHMoRE, 1957), and the limb formatioR from the
presumptive anlage of amphibian neurula (AMANo, l956).
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   Under these situations, it seems to be necessary to expiore carefully a
significance of quapthtity in the case of the notochordal differeRtiation from
the dersal blastoporal lip of Triturus. For this purpose the present experi-
ments were performed.
   Before going further, I shoulcl Hke to tkank Prof. Dr. M. IcHii<AwA of the
University of Kyoto for his encouragemen.t and valuable criticism during the
course of expei-imeRt. Iam deeply indebtecl to Dr. T. S. OwaDA of the same
URiversity for his assistance in the preparation of tlitis manuscript. Prof. Dr.
T. SHiN-iKk of the Osaka Dental College gave me a constant encouragement to
whom I am also grateftil.

iYIaterial and Method

   Two clifferent parts clistal and proximal to the dorsal blastoporal lip in
the early gastrula of Triturus pyvritogaster (stage 11 of OKADA and IcmmawA's
table) were used for examination of the differentiating potencies. The proxi-
mal part occupies the presumptive prechordal plate just above the blastoporal
lip, while tke distal part, the presumptive notochordal area. They are abbrevi-
ated ftcs part aU and bU respectively in the following description. Their
precise location was already giveR elsewhere (KATo, 1958). Either single or
several pieces previously fused together were sandwiched with two epidermal
sheets stripped off from the vei].tral side of the early neurula (stage 15 or 16).
The explants thus prepared were 1<ept in the sterilized HoLTi?RETER's so}ution
for 10 to 15 days.

Resu}ts

   The results obtained ca.re arranged in '1"able 1 for the aU group, and in
Tables 2 and 3 for the bU ene. Fig. 1 provides a comparison between the
z-esults of botk groups.

I. DeveloPwzent of the Part aU

    (a) ExPlantation of a singge Piece (Series aU-1) : TweRty cases were
available in this series. Neither notochord nor muscle was recognized in all
specimens, except for one which possessed a structure resembling to, but not
a real notochord. Mesenckymal cells, though very few in number, were ob-
served iik 10 explants (5096), while other cells in these and other explants were
a mass of undifferentiated cells laclen with many yolk platelets (cf. Fig. A in
Plate I).

    (b) ExPlantation of two Pieces fused togethev (Series aU-2): Notochord
occurred in 3 out of 17 available cases (18.0•5, cf. Fig.C in Plate I), and
muscle differentiatioR was not encountered in any case. Almost of all the
explants had mesenchymal cells (16 cases, 94.0of), aRcl they were more abundant
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 Tabl 1. Results of the explantation of the part aU.

L)3

        No. of pieces fused together I 1 l 2 3 s

        No. of available cases 20 l7 15 6
        ,N•dO.h,R{i,ebXiP.'a,?gg.C.Z"tai"ing io i6 is 6
        N6. of expiants containing:

            Neural tissue 0 1 0 0
            :l:t8sud i8* 8, i-i}?* :

            Mesenchyme le 16 l.5 6
            Undifferentiated cells 20 l7 15 6
            Pharynx 0 0 3 2                                '               '                tt        * The num6Ell'"lith question mark indicates the number of expiant

          containing the notochord-lil<e tissue.

than in the explants of the previous series. Fragment of the neural tissue
appeared in addition to the notochord in oRe explant; both structures appeared
in close association (cf. Fig. C in Plate I).

    (c) ExPlantation of three Pieces fvsed together (Series aU-3) : Only one out
of 15 available explants had the notochord, and a Rotochord-like fraginent was
seen in another case. A small number of muscular cells (usually less than
ten) were noticed in two explants, one of which had the notochord above
mentioned. Mesenchymal cells and the undifferentiated mass of ce!ls were of
the common occurrence. The quantity of mesenchymal cells contained was
simiiar to that in the previous Series aU-2. Pharyngeal tissue surrounded by
the mesenchymal cells was found in 3 specimens (20.0.b').

    (d) ExPlantation ef five Pieces fused togetiter (Series aU-5): All the ex-
plants consisted of the mesenchymal cells and an amorphous big assemblage
of the undifferentiated cells, but neither notochord nor muscle xnyTas found (cf.

Fig. B iR PIate I). The pharyngeal structure developed amidst the mesen-
chyme in2explants (33.06). Necessity of the mesenchyme for the pharyngeal
and other eRdoderiinal differentiation was established by OKADA (1960a and b).
   In this group of experimeBts, a positive relation between the differenti-
ation and the quantity of the explanted material was detectacble only for
differentiation of mesenchyme ; i. e., ftision of more than two pieces was
shown to be effective to promote the differentiation of the abundant mesen-
chymal cells in the explants (cf. Fig. 1). The same relationship might be
acceptable in the case of the pharyngeal differentiation, since this type oi
differentiation was found only in the series in which more than three pieces
were explanted together. However, theye is a possibility that abundant
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inesenchymal cells provicle favourable conditioRs for the pharyngeal differenti•
atioR of the endederm.

II. DeveloPment of the Part bU

    (a) ExPlantation of a single Ptece (Series bU-l): As is showR in Table 2,
only 4 explants out of l8 available cases hacl the notochord (22.0.b') and in 2 of
them a small fragment of the neLirac 1 tube appeared (cf. Fig. D in Plate I). Mesen-
chymal cells, thotigh poor in quantity, were found i!} 14 cacses (78.06), and
an amorphous assemblage of Lmdifferentiatecl cells was recognized in all cases.

    (b) ExPlantation of two Pteces iused togetker (Series bU-2): In this series
the explants usually accomplished very complex clifferentiation with the for-
mation of various structtires. That is, the notochord was the most common
occurrence ancl it appeared in .a.s many as 12 out of 19 available cases (63Cvb).
The muscle was found in 8 cases (42.ryo' ), the mesenchyme in 16 explants
(84.0•o/), and the neural tissue in 10 specimens (53ft/'i Besides, every explant
possessed an amorpltous fragmeRt (often) or a niass (rarely) of Lmdifferen-
tiated cells. Inspecting Table 3, it seems to be a rule that the muscle acnd
the neural tissue can differentiate in the presence of the notochord.

    (c) ExPlantation of three Pieces (Series bU-3): Most of the explants had
the notochord ustially accompaniecl with the neural ancl/or mtiscular tissue (7
out of 8 available cases, 88.'jb', cf. Table 2 aRd Fig. E in Plate I). In this
series the mtiscular tissue showed also a tendency to appear with the noto-
chord (5 cases, 63f)6), as xvas seen in the previous series <cf. Table 3). Mesen-
chymal cells were always found. A small aggregate of undiffex'entiated cells
was often observed.

    (d) ExPlantation bS SLve Pieces (Series bU-5): Frequencies in the occur-
rence of the notochorcl and the neural tissue were nearly the sanie as in Series

              Table 2. Results of tlie explantation of the part bU.
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Table 3. Tissues differentiated in tlie explants of the part bU.

25

                             No. of pieces fused togelher ''

                           l. 235            Type of
            exi)i2ints' ill,?f,.0if,e\3thl'"ti.Sl].O,NV',",g,3,geggss?.L'egg,; -r.t.i

                        or t.gg.e.ther

                           { 12 7 1 27
            C-I N-l- Dvl 0 6 .l 1 11<40.0b')**
            C+Ni 2 .1 0 2 8(30.0.b'>
            Ci lvl 0 2 2 0 -1 (15 9o')
            C 2 0 1 11 -i. (15.0..)
        * C-l• N••i-M indicates the exphcnt in which the notochord, neural tissue
          .ftncl muscle developed; C-l-N, the explant containing the notochord
          and neural tissue; C-i-M, the explant with the notochord and muscle;
          ancl C, the explant with the notochorcl alone.
       ** Percentage indicates the frequency in the occurrence of each type
          against the number of available cac ses.

bU-2 and bU-3; namely, there occurrecl the notochord in 4 cases (67fo), and
the neural tissue in 3 out of 6 cases (50.0o). But the muscular differentiation
was found only in one specimen (179b'). All explants contained the mesen-
chymal ceils ancl a fragment or a mass of undifferentiated cells. In this
series, the pronephric tubules which never occurrecl in other experimental
series appeared in one case.
   Throughout the results obtained in this group, the following points may
be remarked: (1) the frequencies in the occurrence of the notochord and
muscle increase in the explants made of more than two pieces, and (2) the
differentiation of the muscle clepends upon the presence of the notochord.

                              Discussien

         Enhancement of t'he develoPmentag Potencies by increasing
                        the quantity of materials

   As cited in introduction, the significance of material quantity in the histo-
genesis and organogenesis has been pointed out by several authors. Their
experimental results commonly showed the necessity of a certaiR amount of
cells to undergo the subsequent differentiation. In the present experiment the
same situatioB was proved to be hold true for the differeRtiation of the dorsal
blastoporal piece isolated from the early gastrtila. When the explant was
composed of more thaR two pieces, it achieved geRerally an advanced differenti-
atien ef some definable tissues, regardless of the difference of origin of the
explants (cf. Table 2 and Fig. 1). That is, in the case of the explants from
the part aU, they showed a clifferentiation of the mesenchyinal cells, while
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in the case of part bU, they indicated often the production of such tissues as
the notchord, muscle and neural tissue (cf. Fig. 1). This difference in the
results implys that the part bU is more potent than the part aU in terms of
producing the variotts tissues. The mere increase in number of pieces to be
fused togetlaer did not necessarily yield more various differentiatons, because
kinds of the tissues found in the explants composed of increased number of
pieces were Rot different from those in the explants of a single piece (KATo,
1959). In coRtrast, LopAsHov (l935) reported that the greater the number of
pieces of the dorsal lip explanted together was, the more the variety of
tissue differentiation was obtained. According to his paper, only the notochord
and muscle appeared when the explant was made of less tltan four pieces, but
in addition to them the neural tissue occurred when more than five pieces
were fused together. The discrepancy between LopAsHov's and present results
may be due to the difference in size of the test-piece. Judging from his figure,
Lopashov's piece is larger and liable to contain the materials of both parts of
aU acnd bU in the present experiment, including a bit of presumptive somitic
region. Consequently, his piece was endowed from the first with more pre-
sumptive fates than ours.
   To suin up, it will be safe to state that increase of the piece number
affords favourable conditions for the explant to renc.lize its deveiopmental
potencies. However, it is still doubtful whether the quantitative increase of
the explant may cause any qualitative difference in its differentiation.

         Plasticity in the differentiating Potenctes of the PresumPtive

            notochoTdal area and the notochordal differentiation

   The mere increase of pieces derived from the part bU in one explant
enhances the realizcation of the clifferentiation ()f various tissues; especially
tke increase in the rate of notochordal formatioon is the most marked one,
whereas the part aU, when the number of pieces to be fused together is
increased, does not show any appreciable increase in the rate not only of the
notochordal differentiation but also of the other one, except for the mesen-
chymal differentiation. Thus, it seems probable that the realization of various
potencies in the part bU may have some stimulative effect on the notochordal
forming potGncy. In this connection, it may be interesting to note that the
notochord is rather scarcely encountered in the absence of the neural tissue
(cf. Table 3). This result is in good accordance with that of the previeus
experiment in which the possible effect of the neural tissue upon the noto-
chordal differentiation was shown (KATo, 1957). In that case, the notochordal
formation was induced even from the part aU of the young gastrula when it
was explanted together with the neural tissue from the neurula. Thus, it
may be iRferred that under some adverse experimeiital conditions the noto-
chordal formation may require some kind of stirritulation from the neural tissue.
In fact, the positive role of the neural tissue upon differentiation of the the
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other mesodermal derivatives has been pointed oLit l)y some atithors (E{oLTzER
et al, l954a, b and 1956; Muc}iMoRE, l958).

                               Surnmary

   l. The piece taken froin the presumptive area of the head mesenchyme
ac nd the foregut of the early gastrula inclicated the increased rate of occurrence
of the mesenchymal differentiatien, but not of the notochordal differentiation
when more than two pieces were fused together in explantation.
   2. When more thap. two l)ieces taken from the presuinptive notochordal
area of the early gastrula were explanted together, tke marked increase was
found in the occurrence of the Rotochorcl, inuscle and neural tissue.
   3. The notochordal differentiation occurred generally coupled Nvith the
differentiation of the neural tissue, and it was clisctissed that the neural
tissue seems to have some stimulative effect on the notochordal differentiation.
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                        Explantatioll of Plate I

    Abbreviations : Ch, notochord ; Mus, muscular bundles ; I'Ies, mesenchymal cells ;
N, neural tissue ; Nt, neural ttibe; U, mass of undifferentia` ted cells.

Fig. A. Mass of undifferentiated cells ancl mesenchyme in the expla`nt of the single
    piece froxn the part aU.
Fig. B. Mass of undifferentiac tecl cells ancl mesenterial tissue in the explant made of 5
    pieces from the part aU.
Fig. C. Differentiation of the notochord and neural fragment in the explant made of 2
    pieces irom the part aU.
Fig. D. Differentiation of the fragmenta} notochord and neural tube in the explant of a
    single piece from the part bU.
Fig. E. Differentiation of the notochord, muscular bundles ancl undefinable neural
     structure in the explant made of 3 pieces from the part bU.
Fig. F. Differentiation of the notochord, muscle ancl neural tube in the explant inade
     of J" pieces from the part bU.
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