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cytolytic effect at 38 °C, was ineffective, even in long exposures, in blocking
microtubular repolymerization. Finally it was found that 4 x 10~3 M was
effective in preventing repolymerization of microtubules disrupted by cold
exposure while it produced a minimum of cytolysis when administered at 38 °C.
Therefore only MIA at 4 x 10~3 M was used extensively and this is the only
concentration referred to throughout this work.

Monoiodoacetamide given at 38 °C and at a 4 x 10~3 M concentration, even
for a brief exposure, was found to be fatal only to the cells of the basal region of
the forming neural tube. The localized cytolysis induced was repeatedly observed
from the first somite pair area down to the caudal region of the embryo. Such
cellular destruction does not seem to be due to purely mechanical stress (e.g.
tearing, collapsing) since the slender and delicate lamina basa was always present
and undisturbed. This reaction to the drug is all the more surprising when we
consider that all embryos were fully covered with MIA during treatment and
incubated with their ectoderm facing the culture media. At present, we are
unable to determine whether the destroyed cells took up more MIA or whether
they were more sensitive to the drug than the rest of the cells of the neural
epithelium.

Vincristine, an antimitotic agent, has been shown by Langman et al. (1966)
to be ineffective in preventing nuclei from ascending to the inner surface of the
neuro-epithelial cells in the chick embryo. After vincristine treatment mitotic
figures accumulated along the inner surface of the neural tube. In preliminary
experiments with vincristine we confirmed these observations and further noted
that the drug did not affect cytoplasmic microtubules. In embryos exposed to
MIA at 38 °C then treated with vincristine we found an accumulation of arrested
metaphases which were situated only along the inner surface of the forming
neural tube, as though MIA had not been used at all. It seems therefore that
MIA, which, we agree, affects many cellular processes, at least does not prevent
these cells from entering into mitosis nor does it disturb interkinetic nuclear
migrations when the chemical is administered at 38°C. Furthermore, in embryos
treated with MIA and vincristine at 38°C, morphologically intact microtubules
were always present, thus indicating that neither MIA nor vincristine, as used
here, affected these organelles.

Our results indicate that MIA, when administered to embryos following cold
exposure, prevents repolymerization of microtubules and inhibits nuclear migra-

FlGURE 3

The scale line represents 1 /tm.

(A) Electron micrograph of part of three cells of an embryo exposed to MIA and
transferred to a normal media for 2-5 h. Numerous microtubules are seen (arrows),
x 30000.
(B) Electron micrograph of an embryo exposed to MIA and. treated with vincristine.
Note presence of microtubules (arrows), x 38000.
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tions. This is evident as there is a lack of microtubules and an abundance of
mitotic figures abnormally distributed within the thickness of the neural epithe-
lium in those embryos that were exposed to cold, treated with MIA and brought
back to their normal incubation temperature for 4 h. It appears that MTA, which
does not affect ready formed cytoplasmic microtubules, prevents their repoly-
merization when they are disrupted by cold treatment. The chemical, a free SH
group inhibitor, can indeed impair normal polymerization of microtubules.
Roth (1967) obtained similar results with urea which impairs normal hydrogen
bonding and weakens salt linkages. He found that urea, when given at culture
temperature, had no effect on the microtubules of the mitotic apparatus of
amebae whereas it prevented their reappearance once the spscimens had been
exposed to low temperature and treated with the drug.

Pearce & Zwann (1970) raised the issue that morphogenetic movements in
lens placodes and the neural plate might not be strictly comparable. They have
shown that the former will invaginate even when most microtubules are absent
from the epithelial cells whereas Langman et al. (1966) concluded that nuclear
migration is necessary for the normal invagination of the neural plate. We agree
that nuclear migration does induce localized tissue expansion at the base of the
neural epithelium so as to permit neurulation to occur.

Now, our present work indicates that microtubules are essential for the occur-
rence of nuclear migration and therefore the tubular organelles should be
considered as important to the closure of the neural plate as microfilaments are
thought to be (Baker & Schroeder, 1967; Karfunkel, 1972). Our conclusion,
which relates microtubules to nuclear migration, is based on the fact that cells
kept from having normal microtubules through 4 x 10~3 M MIA treatment
(following cold exposure) do not show nuclear migration; indeed mitotic figures
are found throughout the thickness of the epithelium. No other cell structure
was seen to respond to our experimentation as microtubules did. Surely MIA
affects many cellular processes, but at 38 °C and used at the same concentration
as above it was shown to be ineffective in blocking nuclear movements (mitotic
figures accumulated only near the neurocoele under MIA+ vincristine treat-
ments) and also ineffective in disturbing microtubules if they had not already
been disrupted by cold exposure.

RESUME

V inhibition des mouvements nucleaires en V absence des microtubules chez V embryo
de poulet.

Chez des embryons de poulet ayant atteint les stades de 1 a 7 paires de somites, les cellules
du tube neural ont servi a l'etude des mouvements nucleaires intercinetiques. Chez des
specimens qui sont a la fois (a) maintenus a 2°C pendant 3 h, (b) mis en contact avec du
monoiodoacetamide a la concentration de 4 x 10~3 M, (C) explantes sur un nouveau milieu
et reincubes a 38°C pour 1 a 2-5 h; on a note l'absence de microtubules et l'inhibition des
mouvements nucleaires. Ces resultats donnent a penser que les microtubules sont indispens-
ables aux mouvements nucleaires intercinetiques et sont discutes dans le cadre des pheno-
menes de la neurulation.
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