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ABSTRACT

‘This work includes on malyticol dnvestigation on the
neural inducing capacity of the primitive streak of the chick
cubryo with and without endodern at (Hapburger and Hamilton, 1951)
stages 3, 4, 5 and 6. The changes :'m the ncurcctoderm induced by
grafts of Hensen's node of stages 4, 5 and 6 at different time
intervals werc observed, The histological changes in the nomal

neurectodemm of chick embryo at stages 3, 4, 5 and 6 were carried
out. Similarly, the ultra-structural chenges werc carried out only

at stages 4, 5 and 6,

(1) In the first part of the investigation, the host
and donor blastodems were incibatod for the desired period of time
2t 37.5% (+ 1°¢) and the tocmique of Now (1955) was followed for

culturing the grafts for 24 hours, The graflt picces were taken from
the anterior to the posterior portion of the primitive streak
designated as L, B, C and D and they were isolated from the
primitive streak region of the blastodem at stoges 3, 4, 5 and 6,
Three types of grafts were preparcd ond implanted :

(a) Graft picces with all gem layers intact at

stages 3, 4, 5 and 6, designoted as BEcMin grofts.
(b) Graft picces without the endolern at stages 3, A

amd 5, designated as Edl grafts,
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(c) Graft picces yithout endodem and mesodem ait

stages 3, 4 and 5, designated as Ec grafts

EBach graft so preparcd was implanted below the ectoderm
of the host embryo ncaring stage 4 in the sntero-latersl nargin of
the arca pellucida, The host and the graft were culturcd An vitro
for a maximm of 2/ hours, after that they werc fixed and processed

for morphological and histological snalysis. The structures
differentinted werc cabegorised as 'Complotc" cobryonic axis when
all threc axial structures nmamely, ncural tubc, nobochord and
sonites were present; !'Incomplete! cmbryonic oxis when only two

q

axinl structures, namely neural plate and either notochord or

sonites werc present; and instances where only the neural plate is

fomed,

The following is a summary of morphological and
histological enalysis 3

() Tn the first set of cxperinents a total of 183

grafts wore implented of which 48 (255) dicd. Complete cmbryonic
axis was induced only by A @nd B grafts, the anterior portion of the
primitivo streak; while C and D grafts did not show any induction,
Incomplete crbryonic axis was induced by A4, B, C grafts. D grafts

did not show any induction from stage 3 to 6 cxcept at stage 4.
This shows that anterior portion of primitive streak have greater

inducing power than the posterior region, This supports the carlier



findings of Waddington, Abercrorbic, Taylor amd Scinidt (1930-1940),
Mulherkar (1958}, Gallera (1964) md Vakact (1964) . Weural plate
induction was achieved by all grafte at stages 3, 4, 5 and 6. The
present work indicates that posterior half is not devoid of inducing

capacity since at least a ncural plate is induced by posterior
portion, in some cascs,

(b) ITn the sccond set of cxperinonts, a total of 95
grafts of the primitive sbreak without endodem of stages 3, 4 mnd
5 were implented of which 42 (44%) dicd. Complete cmbryonic axis
was not induced by aily of the grafts, Inconplete embryonic axis was
induced by A and B grafts, and by € grafts only ot stage 4. D grafts
of all the thrcc stages did not show any induction, Neural plate was
inducod/a,'ll grafts except graft D . In the absence of endoderm the

fomation of complote embryonic axis docs not occur, thercby

indicating that the presence of endoderm might be essential for the

induction of other axial structurcs other than the neural plate,
(c) In tho third sct of cxperiments when the primitive

streak was sbripped frec of the cndoderm end nesodem a ‘total of

80 grafts of stages 3, 4 and 5 wore implented of which 32 (LB
dicd. Complete cmbryonic axis was not induced by any of the grafts,
Tncomplete embryonic axis wos induced only by graft & at stages 3,
J and 5. This shows that in the sbsence of both ondoderm and

mesodemm only the enterior part of primitive streak has the greater

inducing copacity of all the graft types . However, neural plate



was induced by A, B, C grefts and by D grafts at ghbroe 4 whilc other,

Eathed

grafts arc capable of inducing only the neural plate,

(2) Tn the sccond part of the invesbigation, grafts
of only Hensen's node of stages 4, 5 and 6 at different time
intervals were implanﬁed below the cctoderm of the host ombryo ncaring
stage 4. The host embryo together with the grafts were incubiated
for differont periods of time after which they were fixed and
Processed to study the histolosical changes in the induced
nmu@dmhmammrtﬁm.TWotnmsofngM3WWQpnmamigmd

implanted s

(2) Grafts of cnsen'ts mode of stagos Ly 5 and 6 yith
all the germ layers, designated as 4 BAEn, 5 EcMEn and 6 BcMEn. At
stage 4 and 5 grafts were implanted for periods ranging from 5 to
30 minutes while stage 6 grafts werc left in contact for 50 minutes
and glso for 2 hours since no neuroid responsce was observed yhen the
contact period was for 50 minutes,

(b) Grafts of Hemson's node of stages 4, 5 and 6

2=

without endodern, desimated as 4 Bdl, 5 ZcM md 6 BAM, At stages 4
and Segrafts werc left in contact for poriods ranging from 10 to
30 minutes, mnd at stage 6, grafts were left in contact for 2 hours

and also for 2 hours 30 wminutes,

The result of the comparative stuldy of the differonce
in the timing of induction wder experimental condition by grafts
of Hensenls node at stages 4, 5 and 6 with all the germ layers

and without endoderm?



(a) A distinct difforence wns noted with stage 4 grafts,
a thickencd neural plate in the responding cctodem was seen at 15
minutes but at stage 5 a clear histological change was observed at
10 minutes of contact. Fully formed neural platec wns seen at 30
ninutes of contacht, while at stage 6, the inducing powcr of
Hensen's node was much reduced and no induction occured cven at

50 minutes of contact. These results indicate that at stage 5, the

Hensen's node has greater inducing capacity than at stages 4 and 6,

(b) When endoderm was removed from the grafts, they
could evoke only a slow =mnd weak responsc., There wes not much
differcnce in the tinming of ncural induction at stoge 4 but at
stage 5, it took twiee as long for the formation of a thickened
neural plate. At stage 6, there was a weak responsc in the
responding tissue cven at 2 hours of contact., Thus, it is clear
that at stage 4, Hensen's node has prospective cnbryonic endoderm
and chordal mesoderm cells. At stage 5, chordal mesodem cclls have
emigrated anteriorly from Hensen's node to give risc to head

oand. :
process, the endoderm cells have cmigrated to tho base of Heonscnls
node to give rise to embryonic endoderm. Thus, grafts with
all germ layers intact are able to bring about changes in the
rcacting ectoderm faster than thosc hich did not have endodern.
At stage 6, 211 endoderm cells have enigrated to the base of the
Hensents node, Ingtructive investigationsg in this field has becn

carried out by Gallera (1964, 1965, 1966).

(3) In the third part of the investigabtion, histological



changes in the nomsl neurectoderm ok stages 3, 4, 5 and 6 have been
studied, The cmbryos were cxcised, fixed, processcd and embedded in
Cpoxy resin gnd sectioned in the normal neurcctodem for histolo=

gical malysis, An asscssment of histological changes was made by

>

recording the different cell types presont and their dimensions,
The scections of neurectodernm at stage 3 appenrcd as a thin strip of
cells composed of different cell types with intercellular spaces,
At stage 4, the neurcetoderm showed a slight incrcasc in the degree
of stratification with intercellular spaces betweon the difforont
coll types. At stage 5, the entire layer appearcd as o thickened
strip with less intercellular Spaces, Sinilarly, at stage 6 the
neurectodern appearcd thickened ywith colls closely packed except

in a section abt ncural fold regilon where somc intercellular spaces
aprcared, The different cell types also show an incrcase in their

length as development proceeds,

(4) T the fourth part of the investigation, the
ultra—structurallohanges of the normal neurectodern at stages by B
and 6 were studied, The cmbryos werc excised and processed for I,
thin sections wore observed ( thiclmess 600 & to 900 & ). At stage 4,
the sections revealed that normal neurcctodem consists of two types
of cells (a) elongated and deeply staining cells and (b) irregular
shaped and lightly staining cells, mesenchymal in charscter with o
number of pseudopod-like processes, The deeply staining cells wore

firmly attached to the upper or dorscl surface of the neurectodern,



and had prominent nucleus, and a dense concentration of yolk
granules and mitochondria. At stago 5, the cells arc nicely aligned,
elongated and denscly packed throughout the thiclmess of the
neurcctoderm, The mesenchymal cells present in the upper or dorsal
surface of the neurectodern arc very fey in nuiber. Sinmilarly, at
stage 6, the cells werc distinctly clongated md densely packed,
clogely apposed to neighbouring ectodernal cclls . Mesenchymal

cells werc rarcly scen.,

Obscrvation of dense concentration of yolk granules
and nitochondria in clongated cells nay be o account of the greater
energy required for morphogencsis. Once their shapc is established,
the function of these orgmncllcs is alse = reduced o somc extent,
The large smownt of lipid droplets or yolk granules scen , store

raw mnaterial for providing cnercy during the clomgation mmd

morphogencsis of these neurcctoderaal cells,




