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Prehmma,ry N ote on the Development of the |
Pronephros in Petromyzon. .- ... ..
_ ByS.Hatta. " R

‘ Blolorrlcal Laboxa.toxy, Nobles School Tokyo

n Peh oM JZOIZ, and the Lesults a.nlved a,b thlow I beheve, some horht
on, thls subJect I w1ll enumela.te the chlef pomts obta.med 1u ‘the
followmg pages. . Lo , , .

e 1).; In Pet'romyzon, . the plonephlos becomes appa,rent at a com-
para.twely ea.rly sta.ge, tha.t Is, the sta.ge a.ppromma.tely cmrespondmg to
the early sectlon of staoe II m the hst g1ven by me* VVhen the
’meta,meuc segmentamon of the mesobla,sb in the anterier 1eg1on of the
_body has been ﬁmshed ‘We can dlstmgulsh in ea.ch of a feW somltes m
this pa.lt a piece of mesoblast which lies between the prommal soma.tlc'
and the distal unsegmented pomon (the latew,l pla.te) The component
icells of this piece. first a.ssume the regula,l a.na.ncement of a colum_na.x
Aeplthehum -and the pa.uetal row of. them 1s a httle elevated agamst
‘the epxblasc It is this piece wh1ch develops as the subsequent hlstOLy
teaches, into _ the p).onephnc tubules and the uephrost;omes I will, ,
theretore heleafter ca.ll it the cmlage of the pr oozepiw 0s. . All the amlagen
of the pwnephros are cut oﬁ' Wlth the la,tela,l plates froxln the segmented
:poxmon of the mesobla.st and are st1ll moxe thlckened by the 1epea.ted
_mulmphca.tlon of cells These thlckened pal t;s however 1is never a sohd

1.

lnob : for they a,cqmre a. lumen as. soon as the a,nlagen come 1nto v1ew

.The lumina of the pxonephnc anl(zgevi commumcate of course w1t;h the
.body camty, ;whmh is a mere ﬁssure m the sta.ge m questxon The cells

:formmg the tbe a,nlagen are h1gh a.nd columua.r m sha.pe wh1le the cells
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of both the somatic and splanchuic layers of the lateral mesoblast
are of irregularly quadratic forms.

2). The first appearance of the anlage of the pronephros is observed
in the region under the fourth somité ; this is the first’ pair of pronephric
tubules. The following..pairs become pronounced one after the other.
The distal end of these tubules become confluent by the multiplication
of their cells and thus a direct connectlon is established among them.
These connectmg pleces together from the collectmg duct (Sa.mmehoh1
of RUCKERT 01 the zmtenol cont;mua,tlon of the segmenta,l duct) of
':the ELODprlOS - o R ,

3). “When all the tubules have become developed thele are 6 p'ms,
the first of which contains no lumen while all the remsmmg pans s001
Aa.cquue a tubular structule The 1ndependent cana.hzatmn of each
'tubule ploceeds backwa.xds and mto the collectmg ducts and finally
all the tubules and ‘the duct ¢ on “each 31de are set m ‘free communication.
”Then the ducts shift toward the medlan line of the' body ; consequently
’ each tubule takes a laﬁcero—ventxal course, a.nd the funnels themselves be-
come opﬂu JU.St ventr ally ‘ ’

) " The first pau of tubules does not’ develop fu1the1 and the second )
’pa.n degenelates a.ftel a short ex1steuce wh1le ‘the  6th. pau loses its
"conuecmon with the dact. The dlsconnected tubules remain unchanned
-'for some ‘time, but finally they dlsmppear R ‘

5).° ‘The total number of pelsxstent tubules is, thlefore §ix, 1. e. thrée
;fpallrs, of Wh1ch the second and thlrd pa.ns are developed niost v1g01ously
ipLeseut whlle we ate told by some others thmt there ex1st 4 or 5 pa,us
TIn Tater’ stages, ‘the foremost pa.n of the ‘three pers1stent tubules is i
close conta.ct w1th the postemol ‘wall of the gxll ‘chamber.
' ) The fubulss ate p101011ged and grow downwards pushlng then
"Way mto the body-camty, ‘il the funnels almost meet Wlth the cardlac
Itube The promma.l pormon of the tubules also’ grows enormously a.nd

:—becomes colled ‘many .times, SO that the chest-cavity. is at last filled up

with the convolutions: of the tubulés and the cardiac tube.
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7). In the anterior region, the segmental duct has every appearance
of having been formed in the same manner by the thickening of the
proximal margin of the lateral plates, as in the pronephros proper; the
only difference is that the anlagen do not develop into tubules, but,
unite with each other to form the duct. Owing to a large quantity of
yolkmass in the posterior region. the process is. ‘here much delayed and
somewhat modified : it is brought about by the multiplication of ai few.
cells proliferated from the proximal .margin of the somatic layer of the
lateral plates. I have observed neither any trace of an epiblastic origin
of the duct nor any free growth of its posterior end*.. In a much later
stage, the posterior extremities of the ducts open into the cloacal section
of the enteric canal. A ‘ ‘ Co ,

8). From-early stages, there 18 & complete blood supply in the pro-
nephros: - -the arterial: blood ecomes :from :the - dorsal -aorta; the
blood corpuscles are found scattered between the tubules; and are
aften&a.rds tra,nsforrﬁed into two pairs of glomi, the anterior of which -
soon atrophies. The venous blood is taken away by the cardinal veins
which drain the pronephros from early stages. '

From -fﬁe facts mentloned a,bove the followmd conclusmns are
Justlﬁed Both the pmnephnc tubules a.nd the sedmental duots are
purely organs of the :lateral unsegemented pormon of the mesobla.st’r
the somatic mesoblast as well as the other germinal layers have no
share in their formation. The aniagen of the tubules follow, from
their first appearance, the same segmental arrangement as the
mesoblastic somites. The maximum number of the pronephric tubules
formed is 6 pairs, of which the first, second, and sixth degenerate one
after the other. The persistent tubules are, therefore, the third, fourth,
and fifth, of which the third pair is not so well developed as the next

# T have observed a case in which mitotic cell divisions are taking place in that point
of the epiblast, where the segmental duct lies in close contact With it ; this subject will be
explained in the full paper.

+ For convenience’s sake I divide the mesoblast into two portions the somatic and

" the lateral plates, and no more. ’
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two.  Tt:is- an interesting fact that tHe first and second pairs originate
in'the’ fegion where ' afterwards the’ gill:slits are formed, and - they
diéappea,r-wheii ‘the latter comie ihto view: In later ‘stages, the third or
foremost pair of persmtent tubules is in close ccnta,ct with the- hmd Wa,ll
of the gill-chamber.” ' '

" These facts bear & close ‘résemblance with those'in Bdellostoma. as
described quite ‘recently #by . G. C. ‘Price*. ' Hence we have & strong’
reason’to"believe - that “the ' pronephros ‘of ¢yclostériata is homologous
with ™ the ¥ Nierencandlchen” of *"Amphioxus "as described” by TH.
BovERrf, and’ that “at the'-sare tirne, ' the persistent tubules ' of
Petromyzon-are homologous with those of Selachia, Teleostei, Amphibia,
&c. ; the mesonephros does not seem to be a part -of the :fjr(fmephibé,
biit it probably b‘eldngé 6 ariother ‘series of excretory” organs.

- The full paper will appear in the next number of the Journal of the
College of ‘%mence, Imp Umv Tokyo

Hneie i s e e June 12, 1897.
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