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Summary

Overgrowth of the myeloschisis, namely the excessive amount of the neural
plate tissue, has been reported in the human myeloschisis. However, it is
still debatable'how the overgrowth develops and whether the overgrowth is
the cause, or the secondary effect of spinal dysraphism. The author
induced myeloschisis in the fetuses of Long-Evans rats by the administ-
ration of ethylenethiourea (ETU) to pregnant rats on day 10 of gestation.
The fetuses were removed 1 hour after the treatment with bromodeoxyuridine
(BrdU) to the dams on day 14 and 21. The fetuses were fixed in alcohol and
embedded in praffin. H-E staining and the immunohistologic examination
were performed on the staining patterns to anti-neurofilament (NFP), anti-
glial fibrillary acidic protain (GFAP) and anti-BrdU antibody by ABC
method. |

On day 14, the lateral portion of everted neural plate showed a loose
arrangement of cells and there was rosette formation in the mesoderm.
On day 21, Cell necrosis was observed at the dorsolateral portion of myelo
schisis, although the ventral portion showed almost normal cytoarchi-
tecture and was positive to NFP and GFAP. The cause of myeloschisis in
this model is supposed to be the local and direct cytotoxic effect of ETU

to neuro-ectodermal junction.



On day 14, control animals contained few BrdU-incorporated cells at

the basal plate of neural tube. In contrast, everted neural plate showed

an active uptake of BrdU diffusely in the subependymal matrix layer cells.

Overgrowth was n’ot yet identified. On day 21, overgrowth of myeloschisis
was found in spite of a few positive cells to BrdU which was identical to
the control animals. These findings seem to suggest that cells in the

myeloschisis retain their ability of DNA synthesis for longer periods of
development and overgrowth found on day 21 is possibly a secondary effect

of spinal dysraphism in this model.

Key Words : myeloschisis, DNA synthesis, overgrowth, bromodeoxyuridine,

Long-Evans rat, ethylenethiourea,
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{procedure>
ETU 160mg/kg, P.O

Caesarean section

sperm check

BrdU 20mg/kg,
Caesarean section

Procedure of the Experiment
<{day of gestation>
11
12

Fig,r

{development>
closure of anterior neuropore

closure of posterior neuropore

fusion of neural fold
development of ventral horn

full term

Table 1.

Transplacental induction of malformations in rat fetuses by ETU

day of gestation 14 21
dam No. s ok 2 : um i 2 3 4 5 sum

- e e e e e e e e e ... e. - .. ————-e----

zo;.en implantation T 8 5 6 10 8 3 8
(absorption/hydrops) (3) (3) (1) (2) (4) (0) (0) (1)

6 8 g 1 34

I I I S R I S

No.of fetus examined 4 . {13 4

normal 2 3 0 : 3 9

short/absent tail | 0 2 3 , 4 5

myeloschisis 1 : u 4 ; . 1 2
(30.7%)
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Table 2.

Summary of the histologic findings of the neuroepithelium

in embryonic stages of induced L-E rat myeloschisis

day 14 of gestation

day 21 of gestation

H&E

NFP

(160k)

GFAP

BrdU

.no increase in volume

.sparse, loosely arranged cells

at lateral portion of open

plate and rosette formation

.delayed differentiation of

matrix layer cells

positive to nerve root

negative

positive diffusely to

matrix layer cells

2

3.

.marked increase in volume

necrosis and infiltration of
inflammatory cells at the
dorsolateral portion

normal cytoarchitecture of

ventral portion

positive to cells in

ventral horn, spinal ganglion
and to nerve root

positive to fibers at

anterolateral funiculus

positive to a few of ependymal

and parenchyma cells
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Table 1
Transplacental induction of malformations in rat fetuses by ETU.
Table 2
Summary of the histologic findings of the neuroepithelium in embryonic

stages of induced L-E rat myeloschisis.

Fig. 1
Procedure of the experiment.
Fig. 2
Rat fetuses on day 21 of gestation.
a;Dorsolateral view of a deformed fetus (right), which is smaller than
a control (left), shows maldevelopment of tail and a rounded defect in
the skin with a small elevation (=) in the lumbosacral region.
b;Photomicrograph of a transverse section of the deformed fetus showing
the typical appearance of myeloschisis in the lumbosacral region.

The herniated and everted cord (—) out of the spinal canal is observed

H&E, x4

Fig.3
Photomicrograph of a transverse section of the myeloschistic region
(right half) compared with the section of a control (left half) on day 21
of gestation. The myeloschistic region shows an increase in volume,
almost normal cytoarchitecture of ventral portion and necrosis of the

dorsolateral portion (—). H & E, x10

Fig. 4
Photomicrographs of immunohistochemical studies in the myeloschistic
regions of rat fetuses on day 21 of gestation.

a;Transverse section showing anti-neurofilament protein (NFP)-positive

cells in the ventrolateral portion of ventral horn . x40

b;Transverse section showing anti-glial fibrillary acidic protein (GFAP)-
positive fibers at the anterolateral funiculus. x10

c;Transverse section showing a few of 'anti-bromodeoxyuridine (BrdU)-

positive cells at the ependyma and parenchyma of the cord. x40



Fig. 5

Rat embryo on day 14 of gestation with myeloschisis.

a;Lateral view of the embryo. An open neural defect (—) is observed
below the level of the leg bud.

b;Photomicrograph of a transvers section of the myeloschistic region

showing the sparse, loosely arranged cells (Z;) at the lateral periphery

of the neuroepithelium and rosette formation (—) in the mesoderm.
Unfortunately, the plane of the section is not exactly transverse to

the spinal cord. H & E, x10

Fig. 6

Photomicrographs of transverse sections of spinal cord on day 14 of

gestation stained with anti-BrdU antibody. x10

a;Normal control. BrdU-incorporated cells are found mainly at the alar
plate of the neural tube apart from'the surface of central canal.
The differentiation of the basal plate to motor éolumn, which contains
few BrdU-incorporated cells, is noticed.

b;Embryo with myeloschisis. An active uptake of BrdU is diffusely
observed in subependymal matrix layer cells. Increase in volume of
neural plate tissue is not yet identified in myeloschisis compared with

the normal control.







