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ABSTRACT

The differentiation of nail matrix and fine structure of matrix cells were studied with
light and electron microscope using specimens from nails of thumb finger in Korean
fetuses 14 to 24 weeks old.

Fetal nail matrix consisted of two horizontal layers, thicker ventral and thinner dorsal
matrices, originating from invagination of epidermis in proximal nail field. Matrix being
generally thicker in its distal region than the apex became gradually thickened with incr-
ease of the fetal age. Each matrix consisted of single layer of basal cells and multiple
layers of squamous cells which are arranged close to and parallel to the central axis of
the nail mairix.

The process of keratinization of fetal nail matrix was noted to be occured concurrently
in the ventral and dorsal matrices along the central axis of matrix toward distal and
dorsal direction., Squamous cells became matured with accumulation of tonofilaments,
increase of keratohyalin granules, discharge of membrane coating granules, and narrowing
of intercellular spaces, thickening of plasma membrane and finally being transformed into
horny cells of nail plate. Horny cells of nail plate filled with fibrous elements in the
electron dense amorphous substance. These findings of keratinization process of fetal nail
matrix appeared to be similar to those of keratinization in epidermis and inner root sheath
of the hair. In the nail matrix, however, corresponding region to the keratogenous zone of
growing hair follicle was not observed. Vacuolated squamous cells of nail matrix seen on
light microscopy was considered to be artefactual product, but squamous cells with
condensed small nuclei rarely found adjacent nail plate was considered to be one of the

squamous cells with unknown function.
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Proximal end of nail plate was observed on dorsal surface of nail field distal to the

proximal nail fold at 14 and 16 weeks old human embryos. Proximal prolongation of the

proximal end of nail plate was occured with advancing fetal age and afterward 21 weeks

nail plate invaded into nail matrix. Melanin granule containing cells and Merkel cells were

present only on the basal layer of dorsal nail matirx.
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FIGURE LEGENDS

A light micrograph from 16 week old human fetus shows nail matrix consisted of basal cell layer
and squamous cell layer. Nail plate (arrow) and proximal nail fold (P) are also seen. Toluidine
blue stain. Scale bar is 50 #m.

Electron micrograph of apex region of nail matrix from 16 week old human fetus showing con-
tinuation of ventral and dorsal matrixes rested upon a gently undulating continuous basement
membrane (arrow). The tall columnar basal cells (B) send out squamous cells (S) centrodistally,
Scale bar is 10 #m, '
Electron micrograph of mid-region of the distance between the apex of the matrix and cuticle
from 16 week old human fetus showing basal cells and squamous cells of both matrix. Squamous
cells are arranged almost parallel to the central axis. Scale bar is 7 #gm.

Electron micrograph from 18 week old human fetus shows squamous cells at mid-region of the
distance between apex of matrix and cuticle. Intercellular space (asterisks) and desmosomes (arr-
ows) between squamous cells are noted. Squamous cells contain bundle of tonofilaments, kerato-
hyalin granules and mitochondria (M). Scale bar is 5 gm.

Electron micrograph from 21 week old human fetus shows squamous cells ventral to nail plate
containing large keratohyalin granule connected by tonofilaments (short arrow). Note that tonofil-
aments are also associated with desmosomes (long arrows). Scale bar is 2 am.

Electron micrograph from 21 week old human fetus shows squamous cells near proximal end of
nail plate, Membrane coating granule, bundle of tonofilaments and desmosome are seen. Scale bar
is 1 a#m,

Insert (asterisk) shows gap junctions (arrows) between squamous cells, Scale bar is 1 #m.

Electron micrograph from 16 week old human fetus shows melanin granule containing cell process
(arrows) and Merkel cell (M) on basal layer of dorsal matrix. Scale bar is 10 zm.

Electron micrograph from 16 week old human fetus shows nail plate and squamous cells of nail
matrix, The nail plate consists of about 10 layers. Note Y-shaped proximal end of nail plate and
narrowed intercellular space of squamous cells. Scale bar is 10 gm.

Electron micrograph of 24 week old human fetus shows dorsal part of proximal end of nail plate
and adjacent squamous cell. Note that membrane coating granule discharged into intercellular
space between squamous cell and horney cell of nail plate and plasma membrane of horney cell
was thicken, Scale bar is 2 gm.

Fig. 10. Electron micrograph of 24 week old human fetus shows association of desmosome and kerato-

hyalin granule. Lamellated coating granule is also seen. Scale bar is 1 zm.

Fig. 11. Electron micrograph of 24 week old human fetus shows that horney cell of nail plate was filled

with filaments embedded in an amorphous matrix, Remnants of nucleus (N) and glycogen particle
(g) in horney cell are noted. Also note serveral anchoring knots (arrows). Scale bar is 2 #m.
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