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aged 10 to 23 weeks

Matgorzata Bruska

Department of Anatomy, University of Medlical Sciences, Poznan, Poland

[Received 9 June 2003; Accepted 30 June 2003]

An ultrastructural study was performed on trigeminal ganglia removed from
foetuses aged 10 to 23 weeks. The first turns of lemmocyte processes around
the axons were observed in the trigeminal ganglion in the 12t week of develop-
ment. During the period between the 15% and the 18t weeks the myelin sheath
increases in thickness and becomes a compact, laminated structure. In foetuses
of 23 weeks the compact myelin sheath has up to 24 myelin lamellae.
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INTRODUCTION

The trigeminal ganglion is mainly formed by a group
of nerve cells, glial cells and bundles of nerve fibres.
At early phases of development, migrating lem-
mocytes (Schwann cells) are observed on the periph-
ery of the nerve.

The development of the Schwann cell lineage
can be considered in two parts: 1) the generation
of differentiated embryonic Schwann cells from
neural crest cells, and 2) the transformation of these
cells to form two distinct Schwann cell variants,
myelin and non-myelin forming cells as seen in adult
nerves [2, 5]. The relationships between lemmocytes
and axons change during development. Prestige and
Wilson [7] recognise transitional and promyelin
stages during early myelinogenesis. During the tran-
sitional stage the lemmocyte process surrounds
more than one axon. At the promyelin stage the
1:1 relationship is established between lemmocyte
and axon. The aim of the present investigations is
to trace the stages in the development of the
trigeminal nerve.

MATERIAL AND METHODS

The study was performed on trigeminal ganglia
removed from 20 foetuses aged 10 to 23 weeks (C-R
length 67 to 220 mm). Pieces of the trigeminal gan-
glion were removed in 1.2% glutaraldehyde and
stained with this fixative for 1 hour. The pieces were
then placed in 2% glutaraldehyde for 2 hours. The
fixatives were buffered to pH 7.4 with cacodylate.
The material was postfixed in 1% osmium tetroxide
for 1 hour. Thin and semi-thin sections were made
on Reichert ultramicrotome. The semi-thin sections
were stained with toluidyne blue and the thin sec-
tions were contrasted with uranyl acetate and lead
citrate. The thin sections were viewed with JEM 7A
and Philips electron microscopes.

RESULTS
During the 10" and 11" week of development
bundles of nerve processes were observed between
groups of neuroblasts in the trigeminal ganglion. The
processes were ensheathed by an elongated cyto-
plasm of lemmocytes. In the 12" week the spaces
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Figure 1. Various phases of myelination in the trigeminal ganglion of human foetuses aged 23 weeks; Ax — axon, My — myelin sheath.
Magn. x 45500.
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between nerve bundles in the trigeminal ganglion
were wider. In this period of development the single
axons surrounded by single Schwann cell were ob-
served. This was evidence that the myelination had
already started. In the 13" week Schwann cells sur-
rounded regular bundles of axons. Single axons en-
sheathed by one lemmocyte were observed. At this
stage of development the processes of lemmocytes
formed one or two thick myelin lamellae. The early
phases of myelination observed at this stage of de-
velopment were found in axons of different diame-
ter. During the period between the 15" and 18"
weeks the nerve processes were observed in differ-
ent phases of myelination. The myelin lamellae in
the first phases of myelination were irregular and of
differing thicknesses. In this period of development
the highest number of myelin lamellae was 15.

In the 23 week the number of Schwann cells
between nerve processes increased. The dark
Schwann cells between the nerve processes were
observed. In this week of development unmyelinat-
ed nerve processes and processes in different phas-
es of myelination were observed (Fig. 1). During 23™
week the highest number of myelin lamellae was 24.

DISCUSSION
The early stage of myelination in the trigeminal
ganglion was already observed during the 12" week
of development and it starts earlier than in the va-
gus nerve [8]. The promyelin phase is preceded by
a multiplication of lemmocytes, which was also ob-
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served in a previous study on the human hypoglos-
sal nerve [1] and phrenic nerve [9] and by WozZniak
and O’Rahilly in the vagus nerve [8].

The decrease in the number of axons within lem-
mocyte/axon complexes with the advancing matu-
ration of the trigeminal ganglion has been record-
ered by earlier investigators in various human and
animal nerves [3, 4, 6, 8, 9].

REFERENCES

1. Bruska M, Wozniak W (1984) Myelination of the hy-
poglossal nerve in human fetuses of 137 and 220 mm
clown-rump length. Folia Morphol, 43: 401-412.

. Bunge RP, Bunge MB, Eldrige CF (1986) Lineage be-
tween axonal ensheathment and basal lamina produc-
tion by Schwann cells. Ann Rev Neurosci, 9: 305-328.

. Cravioto H (1965) The role of Schwann cells in the

development of human peripheral nerves. J Ultrastr

Res, 12: 634-651.

Gamble HJ, Breathnack AS (1965) An electron micro-

scope study of human foetal peripheral nerves. J Anat,

99: 573-584.

. Jessen KR, Mirsky R (1992) Schwann cells: early lin-
eage, regulation of proliferation and control of mye-
lin formation. Curr Opin Neurobiol, 2: 575-581.

. Peters A, Muir AR (1959) The relationship between the

axons and Schwann cells during development of pe-

ripheral nerves in the rat. J Exp Physiol, 44: 117-130.

Prestige MC, Wilson MA (1980) Growth of a limb spinal nerve:

an ultrastructural study. J Comp Neurol, 194: 235-265.

Wozniak W, O’Rahilly R (1981) Fine structure and my-

elination of the developing human vagus nerve. Acta

Anat, 109: 218-230.

Wozniak W, O'Rahilly R, Bruska M (1982) Myelination of

the human fetal phrenic nerve. Acta Anat, 112: 281-296.



