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CHAPTER 11

GLYCOGEN

ﬁ

The distribution of

glycogen in the epithellum

o)

of palatal mucosa was studied., It was also hoped 1o

establish the relation between the presence of glycogen
and keratinization.

A few conclusions drawn by Trott (1957)
concerning the presence and distribution of glycogen
in the gingiva are worthy o0f note.

"In women it would appear that there is no
correlation between the deposition of glycogen in the

gingival epithelium and its deposition in the vaginal

epithelium. In the vaginal epithelium it is deposited

in close correlation with the phascs of the menstrual

cycle and in the brozad spectra of the sexual phases

-

in a woman's 1life the glycogen deposition varies from

childhood until after the menopause. This would appe.r
not to be the case in the gingiva and one may presume

that glycogen deposition in tliis site is not therefore

influenced by oestrogen activity ..o o v oo o

there does not appezr to be any correlation between either

the presence or concentration of glycogen found in the
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gingiva and the degree of the underlying inflammation.

The hypothesis that glycogen is necessary for

the production of keratin is also hard to substantiate.

In those areas in which normal keratin is formed,
glycogen is not present in any increased amount; and

also in the creviculiar or the crest epithelium, where

keratin is absent, glycogen was often present.”

Meyer and Medak (1962) found that full

keratinization is rare in gingival epithelium in the

presence of glycogen and does not cccur at all when

glycogen is present in larger guantity. They also

found that the epithelium of the region adjacent to the

the gingiva, the alveolar mucosa, contained‘glycogen

in all their specimens and was always unkeratinized.
Specimens taken fresh and from the post-mortem

room were immediately fixed 1n Bouin's splution. The

stain used was Best's carmine which is fairly specific

for glycogen. It stains the glycogen a bright pink.

Control slides of liver specimens were employed. The

amount.of deposition of glycogen was noted as nil,

negligible, slight, mocderate or heavy.
Here are the findings.
FATTY ZONE - GLYCOGEN

2C Epithelium - slight-stratum corneum only.
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Seft pulate spotinan denonstraling
moderate glyvogsn depnsits In fhe
steatun spinodui of the dpithellum,
(BesTs Carmine X 4 0O.
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Lamina propria -~ nil

oubmucoga - nil,

Epithelium - moderate - stratum spinosum
Lamina propria - slight

oubnucosa -~ slight.

Epithelium - nil

Lamina propria -~ nil

Submucosa -~ nil,

GLANDULAR ZONE -~ GLYCOGEN

Epithelium - slight - stratum spinosum
Lamina propria - slight

oubmucoga -~ slight,

Bpithelium - slight ~ stratum spinosum
Lamina propria - negligible

submucosa - nil,

Epithelium - nil

Lamina propria - nil

oubmucosa -~ slight.

o0 T PALATE - GLYCOGEN
Epithelium - moderate - stratum spinosum (Fig. 7)
Lamina propria. - slight
oubmucosa - negligible.

Epithelium - slight - stratum spilnosum

Lamina propria - nil

submucosa -~ nil,
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56C

56F

T4F

T4G

(4H

92F

92G
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Epithelium - slight

Lamina propria - slight

Submucosa ~ slight.

———

GINGIVA ADJACENT FATTY ZONE - GLYCOGEN

Epithelium - moderate - chiefly in stratum corneum
but a little 1n stratum splinosum

Lamina propria and Submucosa - slight.

Epithelium - nil
Lamina propria and Submucosa - nil.
Epithelium - nil

Lamina propria gnd Submucosa ~ nil.

GINGIVA ADJACENT GLANDULAR ZONE - GLYCOGEN

Epithelium - moderate - stratum spinosum

Lamina propria and Submucosa - slight.

Epithelium - negligible

Lamina propria and Submucosa -~ negligible.
Epithelium - nil

Lamina propria and Submucosa - slight.

INCISIVE PAPILLA -~ GLYCOGEN

Epithelium - negligible
Lamina propria and Submucosa - negligible.
Epithelium - nil

Lamina propria and Submucosa - nil.
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92H Epithelium - negligible

Lamina propria and Submucosa

7
MEDIAN RAPHE - GLYCOGEN

110F Epithelium - negligible

Lamina propria and Submucosa
110G Epithelium - nil
Lamina propria and Submucosa

110H Epithelium - moderate.

Lamina propria and Submucosa

salivary or fatity tissue.

CONCLUSIONS

r

negligible.

nil.

nil.,

slight - mostly in

‘he zones of the palate are now presented in

decreasing order of amount of glycogen deposition. An

attempt is also made to compare the density of the

deposits in the epithelium, lamina propria and submucosa.

~ OOFT PALATE 2 .

S e il

Epithelium - heavy
Lamina propria - slight

JJ submucosa - slight
1.

- GINGIVA ADJACENT
 GLANDULAR ZONE

Spithelivwm - slight
Laninn proprin - moderate

DUDIIUC 08 - nodoerate

GIANDULAR ZOND

Epitheliun - slizht
Laming prooria - gllight

oubnucosa -~ slight
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3. FATTY ZONE 4,
kpitheliun ~ noderate
Lamino propria - negligible

oubrmcosae - negligible

Do GINGIVA ADJACENT 6.
FATTY ZONE

Epitheliun - slight

Lamina propria - negligible

oubnucosa - negligible

Epitheliun -~ slight
Lanina propria - hegligible

oubimucosa - hnegligible

INCISIVE PAPILLA

Epitheliun - negligible

Larnine propria - hegligible

Subrnucosa - hnegligible

There arc two interesting obscrvations which can

be made from the foregoings

1. According to Montagna et al (196%) glycogen, when

present in the epidernis, is found in the cells of the upper

stratun spinosun; with rare exceptions, the cells of the

lower layers are free of it. This absénce of glycozcn fron

the cells in the lower layers of the stratun spinosun was

not evident in palatal rnucosa. Glycogen was observed in

"

all layers of

the stratunm spinosun.

2 One zone only showed heavy glycogen deposits in the

epltheliun, nanely the soft palate.

Thig ig the leasgt

keratinized of all the palatal zones (see chapter on

cecratinization). Thus Trott's sug:estion (1957) that

glycogen may not be necessary for the production of

keratin has been advanced by Meyer and Medak (1962), who

congldered that the prescnce of glycogen inhibits keratin-

ization. The present investigation confirms the hypothesis

of these workers.
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CHAPTER 12

. KERAT OHYLLIN GRANULES

"Woldeyer (1882) called the ~ranules in the stratum
granulosun "keratohyalin" Zranules. In the gtratun granulosun,

keratohyalin granules are usually aggregated at the poles of

the nucleus. The granules nay be stained with nost basic dyes

as well as with acid dyes such as Congo red, acid fuchsin, and

others.

Tt is not known which cell component Or conpehents
are responsible for the elaboration of keratin. The
keratohyalin granules 1n rmcuous ~ermbranes have nuch greater
dye affinity at low pH then those 1n the cutaneous renbranes.

The electron microscope clearly indicates that

keratohyvalin granules are specific products of epidernal

cells, which becone a part of the final horny conponent of
cornified cells. The granules develop in the cytoplasn of
epidermal cells as submicroscopic corpuscles at the tine the
cells enter their course of differenti~tion. The granules

sizes independent of one another and cease

srow $TOo various

to arow when the cells are nature. The nechanism involved

in the formation or in the growth of keratohyalin cranules

is not known, Since Brady noted that their fine cranular

conpohent also occurs freely dispersed in the cytoplasn,
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perhaps the fine granules are synthegized at scattered
points in the cytoplasn, and the first keratohyalin

cranules are forned by an accunulation of the fine

spranular naterial which later grows by accretion.”
(Montagna, 1962),
In brief, then, keratohyalin granules are

basophil staining granules 1ln the cytoplasn of epithellal

cells, They can be denonstrated clearly with congo red
which staing then blue to purple. Sections from the
various palatal zones were examnined after treatnent with
congo red to determine the presence or chsence of

keratohyalin granules.

PATTY 7ZONE — KERATOHYALIN GRANULES

3A Virtually every cell in the granular layer, which was
nsually four to seven cells thick, contalned nurerous

cytoplasnic keratohyalin granules.

3D Keratohyalin granules were clearly seen 1n the

cytoplasn of the cells of the stratun cranulosun.
38 The conco red stain failed to reveal keratohyalln

srapnules 1n these gections.

oy

GLANDULAR ZONE - KERATOHYALIN GRANULES

Wwwmm

1B No evidence of kecratohyalin granules could be seeh.

21D Keratohyalin granules were clearly seen in the cytoplasn

of the cells of the stratun granulosurl.
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Clenduler zone spseimen demonstrating
peysitaratinizailons (H.and B x400)
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the gyboplass of the cells of the sbratus
gragulosuts (Congo Red X 400.)
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21E No keratohyalin granulces were. found. The stratun

corneun featured parakeratosis (Fig. 8).

Y SOPT PALATE — KERATOUYALIN GRANUIES

398

39D Keratohyalin granules were absent.
39K

GINGIV: 4DJ4CENT FiTTY ZONE -~ KERATOHYALIN GRANULRS

57B There was no evidence of lkeratohyalin granules.
57D Kerotohyalin granules were clearly demonstrated in the

cytoplasn of the cells of the gtratun granulosun of the

epitheliun of the gingiva adjacéﬁt fatty zone by the congo
red stain (Pig. 9),

5TE Careful exanination failed to reveal keratohyalin
sranules 1n this eplthelium.

GINGIVA LDJACINT GLANDULAR ZONE - KERATOHYALIN
GRANULES

75B Keratohyalin granules were absent.

75D The gtratum granulosun was dense with keratohyalin

sranules,

T5E No keratohyalin granulcs were found.

INCISIVE DPAPILLA - KERATOHYALIN GRANULLS

93B Keratohyalin groanules were not in cvidance,
93D Keratohyalin granules were in evidence in abundance 1n
the stratun granulosun.

93E No keratohyalin granules were gseen.
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s
MEDIAN RAPHE ~ KFWRATOHYATLIN GAANULES

111B There was no evidence of keratohyalin granules.
111D Keratohyalin granules were abundant in the stratun
granulosuni.

111E No keratohyalin granuleg were seen.

CONCLUS IONS

1. Keratohyalin granules are absent from the epitheliun
of the soft palate.

2 A striking conclusion with 100 per cent agreenent 1n
the findings was established., Without exception
fully keratinized palatal epitheliunm contalins
keratohyalin granulesvwhile palatal epithelium featuring

parakeratosis does not contain keratohyalin granules.
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Fetty song spevimen démonstrsbing
gradation of bagophil dntensity of
matlel from bassl o superfisisl
Jayers of spithaiium, 4 8losr s8Il -
ean be seens (H. and E. x400.)
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CHAPTER 13.

L

BALSOPHIL INTLNSITY OF THE NUCLLL OF THE EPITHELIAL CuiLlo
The oin of this gection of the project was TO

deterniine whother there wasg any variation in the intenslty

of the basophil staining of .the nuclei 1n the various layers

of the epithelium in palatal rwcoge.

PATTY ZONE - BASOPHIL INT.NSITY OF NUCLL

4A
4D The intensity of basophil staining of the nuclel

AT

wag oreatcest in the cells of the basadl layer., This

intengity dininighed progressively throuzgh the stratun

spinogun to the surface cells. The keratohyalin

zrantileg stained guite intcnsely with haenatoxylin and jave

the cytoplasnm of the cells of the agtratun groanuloswl &

densely stoined appearance.  Thus the nuclel of the cells

of the surfoce layers were weakly stained in coviparison

with those of the deeper layers, with a reversion ©o

intense staining of the occasional superficilal flattened

e e e

nacleus (Fiz,10).

-

GLANDULAR ZONE - BASOPHIL INTENSITY OF NUCLSI
23% The basophil staining intensity of the nuclel
w= dininicshed noticeably fron the basal layer of epithelium
to the unpir layers.
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SOFT PALATE - BASOPHIL INTENSITY OF NUCLEL

408

40D The cells of the basal layer stalhned nore

40E

basophilic than those of the stratun spinosun.
GINGIVA ADJACENT FATTY ZOHE -~ BASOPHIL INTENSITY
OF NUCLEL

508

50D The haenctoxylin and cosin stoin denonstrated

50k

strikinzly the nore basophil nature of the basal cells

compared with the cells of the morc superficial layers.

The intensity of the staining decreased progressively from
the basal layer through the stratunm spincsun and stratun

granulosur. However, the flattencd nuclel in the

superficial two or three layers reverted to te dark

staining characteristic.

GINGIVA ADJACENT GLANDULAR ZON.

1

INTERSITY OF NUCLEL
763
76D The intensity of basophil staining of the nuclel
T6E

of the epithelial cells decreased progressively

from the basal laysr to the surface. Some flattened

nuclei in the extrene surface layers were densely staincod.

INCISTVE PAPILLA - BASOPHIL INTRILSI:

OF_NUCTET

948
94.D The bosal cells were the most intensely stained
94 L

cells. There was a prosressive lessening of the

intensity of staininy through the prickle cell layer o
to the surface laycrs. There were sone pyknotic nuclel

in the extrene surface layers which were densely stained.
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1128 MEDIAN RAPHE - BASOPHIL INTENSITY OF NUCLEI
119D e e
112E A decrease in intensity of basophil gtaining of

the nuclei of the epthclial cells was observed fron
bagal to gupcerficial layers.
CONCLUS IONS
The findings indicate that, in the palates
exoriined, the nuclei of the epithelial cells conform to
o pattern as regards intensity of basophil staining.

The nucleil in the basal layer of cells stain nost i1ntensely.

Those in the nore suﬁerficially placed layers stain

nrogressively less intensely, the closer they are to the
free epithelial surface. This overall pattern is always
present,

Occasional dark staining pyknotic nucleli are seen
in the rosgt superficial cell layers. Dark-staining
keratohyalin granules should not be confused with the

paler staining nuclel.

]
'-.
H
+
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CHAPTER 14

BINUCLEATE EPITHELIAL CELLS

L '

Describing the soft palate of the walte rat

Jolly (1964) states: "The outstanding feature of the

stratun spinosun is the abundence of binucleate cells.

This may be an indication of anitotic division., fThether

any of the binucleate cells progress to actual cell
division is not certaln. Tt is obvious that many 4o not

divide because cells with twin nuclei are %O bhe seen 1in

the superficial part of the granular laycr. Superficially

however there appear to be fewer binucleate cells than 1n

the deeper layers.’

Tt is not known whether these binucleate.celle

underzo anitotic division,

In this investigation & searchwas made Ior
binuclcate cells in the epitheliunm of the human palate.

The results follow:

oF: PATTY ZONE - BINUCLEATE EPITHELIAL CELLS
5D
HhE A careful exanination of thesc three slides

revealed only two binucleate cells (in one slide, 5E).

238 CLANDULAR ZONE - BINUCLEATE EPITHELIAL CoLLS
23D
235 Binucleate cells werc not in evidence, An

occasional nitotic fisure was seen in the bagal layer.
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SOFT PALATE - BINUCLEATE EPITHELIAL CELLS

418 No binucleate cells were found in any of the
41D

I1E gections. However, a few "clear" cells with seeningly

twin nuclei were found in one sc¢ctlion.

CINGIVA ADJACENT FATTY ZONE - BINUCLEATE
ERPITHELIAL CELLS.

9B No evidence of binucleate epithelial cells could

1

he Tound., There werc present a few cells which appeared

to have nuclei: however, thcse cells invariably had a
clear cytoplasn and could not be considered TO be
epithelial cells.

59D No binucleate epithelial cells were visible.

59L Binucleate cepithelial cells were relatively

proninent in the sections of this part of the palatc,

O0f the three scctions exaninced the first containcd five,
the second nine and the third ten binuclcate cells.

These were all in the stratunm spinosun, one being quite

supcerficial.,

CTNGIVA ADJACENT GLANDULAR ZONE — BINUCLEATE

EPTTHELIAL CELLS

778 Occasional binucleate epithelial cells were
17D

visible.
T7TE Bven o cursory appraisal of thc sectlons

suzzested that there were & large nunber of binucleate

cells present. The three scctions avallablce were

counted for binucleate cells and zave the followlng results.
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1., 17
2. 27
3. 37
81 Total

additional sec¢tions subsequently prepared and exanined

confirned the results in this zone.

L INCISIVE PAPILLA - BINUCLOATE EPITHELIAL CIILS
95B o
95D No evidence of binucleate epithelial cells could

be found,

SHE The three stained sections from the incigsive

pepille region were exanined for binucleate cells. The

following numbers of such cells were countced in the three

csactions:

1. 4
2e T
3. 1
12 Total
MEDILN RAPHﬁ#~ BINUCLEATE BPITHELIAL CELLS
ljgg Evidence wag found of binucleate epithelial cells

in the nedian raphé (Fig.11). A total of five such cells

wags counted in the stratun spinosun. In one field a

binucleate cell and a cell in nitosis could be seen (Pig.12).

113E Eight binucleate cells were seen in three sections

of palatine raph§:
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CONCLUS IONS

L3

Binucleate cells were fourd in all zones of the
palate except two, hnemely the glandular zone and soft

palate, Tt is noticeablc that nost of the sections

showing binucleate cells came from the sane palate (E).

With the linited number of specinens availablc
no firn conclusions can be drawn regarding the occurrence

of these cells: however, age nay be the significant factor

asince by far the greatest nunber of binucleate cells were
found in various zones of the palate of an eighty-one year

old nale. One hundred and twenty-seven binucleate cells

were counted in the sections from this specinen conpared

with five binucleats cells in the other spccinens. This
finding is particularly interesting considoering the dcarth

of information available on binucleate cells.

Binucleate cells, then, were observed in the Ifatty
zone, gingiva adjacent fatty zone, ginglva ad jacent

. C e . . -
glandular zone, incisive papilla and nedian raphe.
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CHAPTER 15

CAPILLARY LOOPS OF THE LAMINA PROPRIA

It 18 known that the long, narrow dermal
papillary ridges on the palms and soles contain long
and relatively straight capillary loops. By contrast,
the shallower and broader papillary ridges on {he trunk

have more meandering, less geometric capillary loops.

The aim of this section of the investigation was to

determine whether those portions of the palatal mucosa

with long, narrow papillary ridges have long and

relatively straight capillary loops and whether the
portions with shallower, broader papillary ridges have
more meandering, less geometric capillary loops. The

Observations were ag follows:-

FATTY ZONE - CAPILLARY LOOPS

6A  The capillaries observed in these sections were

6k long, straight and narrow, running in the connective

tlssue papillae parallel with the long rete pegs.

b

GLANDULAR ZONE - CAPILLARY LOOPS

24B The hard palate i1s a region which like the gingiva,
24D
24E has long connective tissue papillae. The capillary

loops visible, because of the longitudinal sectioning,

appeared to be long and straight.
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Bingive sdjacent Patly sont apesimen
desionatrating o Tong, $treisht capililary
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betwoen the rete DEgS, (H. and E. KA,OO)
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SOFT PALATE - CAPILLARY LOOPS

In the soft palate the papillae of the connective

tissue are few and short. The picture was one of

caplllaries of a less geometric and more meanderin

Ug

nature than seen in the longer dermal ridges of

other parts of the palate. Nevertheless a few

caplllaries were seen coursing stralght along the

respective ridges. However, the overall pattern

was less orderly than in some other palatal zones,

e

GINGIVA. ADJACENT PATTY ZONE - CAPILLARY LOOPS

r

There was good evidence here of long, straight

caplllaries running at right-angles to the surface

between the rete pegs; this corresponded to the

pattern of long rete pegs (Pig. 13).

GINGIVA ADJACENT GLANDULAR ZONE -~ CAPILLARY LOOPS

mﬂmﬂmmmm"“““ﬂﬁmﬁm

The available evidence indicated the caplllaries in

the connective tissue papillae to be long and straight.

INCISIVE PAPILLA -~ CAPITLARY LOOPS

Capillaries were plentiful in these sections.
Numerous examples could be seen of caplillaries
extending up into the connective tisaue papillae

between the rete pegs. Like the rete pegs the

capilllaries were long and for the most part straight.
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o
MEDIAN RAPHE . CAPTLLALY TOOPS

1148 Good ovidence was found of long, straight
A4

4D
1145 canillaries coursing along the connective

tissue papillae between vhe rete pegs.

CONCLUSIONS

T+ can be concluded that, in the specimens

examined, those portions of the palatal mucosa 15 3n Ry v

long, narcow papillary ridmes, have long and
relatively straight capilllary loops vhile tue
portions with shallover, broader pap:
have more meandering less zeoneTric caplllory 1o0OPpS.
"he sections indicated thtt The incisive
papilla had a more abundant blood supply than the

othe. regions. Xach of the latter, apohroximately

equally supplied, had less than the papilla,
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CHAPTIR 16

INTERCLLLULAL SPaCES AND INTERCHLLULAR BRIDGES
HIBRCLLLULAR SPACES AND INTERCELLULAR BF

The spaces and bridzes between the epithelial

!.....l

cells were considered in this scction with a view to
determining whether they are cnaracterigtic of all gzones
0f the palatal nucosa. IThelr presence in keratinizing
zones and in non-keratinizing zones was conpared.

The findings are now presented,

FATTY ZONE - INTERCELLULAR SPACES AND INTERCELLULAR

MHIﬁGﬁé

TA
D The fatty gone of the palatal rucosa is o
[

kerotinizing zone. The intercellular spaces and
intercellular bridges of the spinous laycr were strikingly

conspicious, the spaceg being approximately ZQ%M wide,

GLANDULAR ZONE — INTERCALLULAR SPACES AND
st s Wh Ao A

2538 [NTERCELLULAR BRIDGES
25D
2oL The intercellular spaces and bridges were rcadily

seen. Many of the spaces appeared somewhat stalned

with the acid stoin: neverthelesc the cell outlines were

clearly defined with space sceparating then and conteining

iy,

the intercellular bricdses. = The spaces were approxinately
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Fig- e

Gingiva adjacent glandular zone specimen
demonstrating intercellular spaces and
intercellular bridges. (H.and E. x4 00.)
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QOFT PALATE — TNTERCELLULAR SPACES AND

L T

43B TNTHRCELLULAR BRIDGLS
43D
431 Neither intercellular spaces nor interccllular

bridges could be gecen at 400X nmagnification. Thelyx

abgence wag confirned by viewing at 1000X nagnification

under oil imergion.,

GINGIVA ADJACENT FATTY ZONE - TNTERCELLULAR

61B T BPACES IND BRIDGES T T
61D o
61E The intercellular spaces and bridges were in

sood evidence althouzh they becane quite difficult to

see 1n the nore superficial layers of the stratum gpinosun.

The spaces were approxinately 2. ?a in widt

GINGIVA ADJACTENT GLANDUIAR ZONE - "N?ERCE TULAR

733  SPACES /ND BRIDGES
79D
19FE Both the spaces and the bridzes were highly

. : 11 . ‘
conspicuous. The spaces were approximately 2.5/" wide, (Fig

INCISIVE PAPIILA — INTERCELLULAR SPACES aND

97B BRIDGRES
97D
7L The intercellular spaces and bridges of the

stratun spincsum were clearly visible except in the

superilcial layers where they becane alnost unidentifiable.

‘he spaces were approxinately 2°?m in width.

1158 MsDIAN RAPHE - INTERCELLULALR SPACES oND BRIDGES
115D
115E The intercellular spaces and bridges of the

stratun spinosum were quite distincet thouzh digappearing

1n the nost superficial three or four layers. Their width

L

was approximately 2¢§uﬁ
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CONCLUSIONS

The intercellular spaces and bridgzes of the
epitheliunm are characteristic of all zones of the palatal

rmcoga except the soft palate., They are less conspicuous

in the more superficial layers. It has becn found,
therefore, that kerantinized zones of the palatal rucosa
have well-defined intcercellular spaces and bridges in the
epitheliun, By contrast, intercellular gpacces and bridges
are absent fron non-keratinigzed rfcosa,

The explanation of these findings may be that,
because the epitheliun in the keratinized zones is gsubjected

to nore frictional force than that in the non-keratiniged

zohe, 1ntercellular bridges are required in the former to

acg1gt cohesion of the cells. However, sone doubt has been

cast on this theory by recent clectron-nmicroscopic findings
whicir show lack of continuity of the tonofibrils across the

intercellular bridges.
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CH..PTER 17

(S

e

RaTE F

Meagurencnts werc rnade of the lengsths ond widths
of the rete pegs in thc various palatal zones, The

neasurenents were nade usuvally fron the niddle third of

the sections. Ten consecutive rcecte pegs were neagured

and averaged 1n cach specinen. Meagurements Tor length

were nade from the apex of the rete peg to the imaginery

line Joining the apices of the two adjacent connective

tissue papilleae. Meagurenents for width were made acrosg

the rete peg half-way along ite length. The eyepilece

uged was an sarnst Leltz GnmbH Wetélar eyeplece with a gcale
ashowlng ten larger divisions each divided into 10 smaller
divigions, The eyepiece had a nagnification of 10X, The
acconpanying objective had a power of 40X, Under these
conditions one fine division on the eyepicce scale cgual 2¢O

Here are the results.




P
0.
T
3.
9.
10

0

Total

Average

375
250
230
200
275
262
312
250
200
175

2879
287.9 = 288/  28.75

119.

PFLTTY ZONE - RETE PRGOS

Length width

/

7
3745

50
2
25
22
25

It was noted that the
retc pegs in this gzone
were arronged in "twin
form"s i.e., many large
rete pegs werce divided
into two snaller rete
pegs by a connective
tissue penilla which
tended to be shorter

than two adjacent papillae
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3D Length Width
y P
1, 300 100
2 . 312.5 87 .5
3. 215 87 .5
4 375 50
D 300 100
6. 250 100
e 212.5 62.5
8 225 57«5
9. 300 125
0. 300 50
Total 2350 * 125
Average 285 Total 945
Averaze 94 .5

8E  The rete pegs were nunerous and long,

—

Lenszth Width
y F
1. . 312.5 62,
2 o 137. 117 .
3. 175 37
4. 175 50
5% 175 02 .
o . 175 75
1. 262 . 325
O, 225 . 137,
Je 1775 25
0. 550 112.5
Total 2412 .5 1045

Average 241.25 104.5
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GLANDULAR ZONE - RETE PLGS

268 Length
/cl
1. 207
2, 175
3 175
b 212
D o 150
O 162
1 150
P 175
9. 150
0, 137

26D Length
pz
1. 37 .5
2 37 .5
3 >0
4 67 .5
D s 15
0 s I,
IR 62.5
3 37.5
9. 100
10, 175

Total 817.5
Average 81,75

1137.5
113.75

o

°

V= o N -

e W ¢ ~I O

9

Width

p
37

50
112
25
¥
25
37
50
62
25

Total 495

Average 49.5

r

eXtrenely intvresting.

These measurenents are

Thero

was no doubt that the entire

length of the rete pegs was

visible, gince
be seen super:

keratin could
ficially and the

basal cells at the other end.
These measurements do not

Support the cormon

y accepted

1dea that the hard palate
always has nunocrous long rete

pegs as these rete pegs werc
short and wide,
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20E It was felt that accurate measurcrients of the
rete pegs could not be guaranteed in this specinen;

consequently nmeasurcenents were onitted 1in this case.

448 SOFT PALATE - RETEH PEGS

Length Width

/"U. /11

1, 75 50
2 o 61.5 57 .5
3 50 50
4., 37.5 82 .5
2 62.5 50
6. 37.5 137.5
7. 50 | 62.5
8 25 1375
9 372 125
10, 75 100
Total 561.5 852.5
Average 56.15 85 .25
4D There were no rete pegs in the nycosa of

this soft palate. The basal menbrane ran a nore or

less straight course parallel to the surface,

separating the eplthelium from the connective tissue.
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The retc pezs were very short indeed in this

specinen. Measurenents were:

— O GO N1 Oy U I W NN -

..,
il

Q O -
<t o
W

-

Average

628

= (v N —
(- o o o

D
6.,
7.
8.
9.
10,

Total
ﬁvurage

Length Width
p s
100 200
137.5 62.5
150 112.5
150 32.5
75 37.5
37 .5 22
125 50
50 62.5
375 50
20 175
962.5 607 .5
96 .25 80.75

GINGIVA ADJACENT FATTY ZONE - RETE PEGS

Length Width
/M /"
460 22,5
250 15
97 .5 22 .5
337 62.5
350 75
125 50
100 10
1775 22.5
150 50
250 12,5
2294 .5 342 .5
229,45 34,25
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CoO ~d O I = (w o —

- O
O o

Total
Avcreage

Length

450
362.5
250
400
150

Length

112.5
112.5
100
437 .
187.5
250
200
187.5
200

329

tu'\'-!

2112.5

211.25

124,

Width neasurencnts were
onitted in this specinen.

Width
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L~

- RETE PLGS

GINGIV.a ADJACENT GLANDULAR ZON.

 80B Length | Width
/ s

1., 250 42,5
2 350 50
3. 395 50
A, 307 02,5
D o 250 725
0, 250 375
T 202 .5 37.5
8 200 42 .5
9. 215 25
10, 3775 20
Total 2910,0 440
Averagze 291 AL
gg% The configuration of the rete pegs was such

thot their limits could not be detorminad accurate lys

consequent Ly neasurenents were onitted,

INCISIVE PAPILLA - RETT PEGS

98B The neasurenents of the rete pegs werce as follows:
Length Width
/" /"
1. 387.5 60
2. 375 1o
3 575 50
4 s 350 62.5
D o 400 50
6 37 I,
IR 500 100
8. 4575 75
9 250 25
10, 225 H0
Total 3875.0 632.5

hAverage

387.5

63.25
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98D The rete pegs in the sections from this incisive

papilla were long and nurerous.
. -

Length Width
/M /M

1. 350 62.5
2 . 250 3745
3. 150 37.5
b o 200 62.5
D o 162.5 125
6. 175 250
T 375 75
3. 300 :125
9. 183.5 375
10. 215 125
Total 2426 9375
Average 24246 93.75
98E The papillae in this region were mumerous and

long., The Tollowing were the measurenents obtalned:

Length Width
/ /

1. 250 25
2 . 225 25
3e 250 75
4 . 200 50
D e 350 50
0 . 215 15
I 38745 25
3. 400 02.5
9. 550 1 372
10. 125 87.5
Total 3012.50 5125

\veraze 301.25 51.25




MEDIAN RAPHéH— RETE PREGS

1168 Length idth

/U. /U.
1, 400 75
2. 350 137.5
3. 2375 1375
4 , 222,5 62.5
D e 162.5 32,5
6 « 18845 5
Ix 250 100
8. 275 4745
9. 162.5 55
10, 225 65
Total 2476 787 .5
Average 207 ,6 T8.75
116D Lenzth Width

/" /"
1. 150 60
2. 2375 75
3. 275 55 Toward the posterior
4. 387.5 87 .5 end of the raphé the
5 425 100 rete pegs becane broader
6. 337.5 95 as the raphé neared the
1. 225 225 soft palate.
3 « 300 625
9. 275 60
10. 312.5 92,45
Total 2925 710
Average 292.5 Tt

127,
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116E Lengzth Width
/ s
1. 362.5 87 .5
2 425 25
3. 225 325
4, 250 37.5.
D 4 250 132.5
0. 150 50
f o 125 325
3. 200 75
9. 112.5 75
10. 200 100
Total 2300 94.0
Average 230 Q4
CONCLUSIONS

The various palatal zones are listed in

decreasing order of the average lenzgth of their rete pegs.

T, INCISIVE PAPILLA 2 s GINGIVs ADJACENT
GLANDULAR ZONE

Length 310.5 /™

Length 291.C /%
Breadth 69.0 /M

Breadth 44.0 /%

3. FATTY ZONE 4 GINGIVA wDJACIENT
FATTY ZONE

Length 271.4/&
*Breadth.75¢9/0.

Length 269.8/&

BI‘@adt}.’l 41 u1/u
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N.B.

129,

‘,-"

MEDIAN RAPHE 6. GLANDULAR ZONE
Length.256*7/u Length 125.5/u
Breadth.81g3/u Breadth 81.6/u

oOFT PALATE

Breadth 55.3/u

It can be seen that there is not a great difference

in the lengths of the rete pegs from one to five,
However at the glandular zone there is a narked
cecrease and at the soft palate a further

narked decrease. Since the palatal nucosa
increases in nobility from anterior to posteriof
1t would appear that the mobility of the palatal

tissues 1s inversely proportional to the length

of the rete pegs.
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CHAPTER 18.

CLEAR- CELLS

ﬁlakieton}s.New Gould Medical Dictionary (1956)
defines a clear cell as follows: "A cell considered
t0 be of neural origin which has a small, aérkly
stained nucleus and cleaf; slightly basophilié
cytoplasm in sections stained with haemaﬁoxylin and
eosin. OSyn., celle claire, éellule}elaiﬁe."

Lever (1961) names these cells melanocytes.
"Melanocytes are of neural ofigin. They stain with

Block's dopa reaction {because they have the ability

to form melanin). They are found wedged in between
the basal cells of the epidermis, In sections stained
with haematoxylin and eosih, melanoccytes appear as clear

cells having a small, darkestaining nucleus and =a clear,

slightly basophilic cytoplasm, On the other hand,
in sections impregnated with silver, they appéaf 28

dendritic cells with numerous, long, branching processes;

provided that a sufficient amount of melanin granules

1re present within the processes to show their outline.
Whereas normally melanocytes wear out and become dopa
negative and aureophilic, under conditions of stimulation

they remain physiologically active, even during their
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passive movement into the higher layers of the epidermis.”

The object in this section was to determine
whether clear cells are present in the epithelium of the

™

palatal mucosa and,1f

so,to determine whether they are

equally prevalent in all gones of the palate. Clear

cells were found and it was decided to count the number

of such cells in ten random 400X fields of diameter 250/u.

The average number per field for the zone under invest-

1gation would then be calculated. HFindings were as

follows:

FATTY ZONE - CLEAR CELLS
The number of clear cells per 250/% diameter

A00X field werc:

DA 1, 9, 14, 18, 11, 13, 13, 21, 8, 9.
Total = 117

Average = 11.7

9D 3, 65 35 Ty 3, 1, 1, 5, 6, 15.
Total = 55
Average = 545

Ok 1, 2, 3, 4, 5y 2, 2, 2, 2, 4.
Total = 27
Average = 2.7

The majority of these cells were in the

stratum spinosum.
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GLANDULAR ZONE -~ CLEAR CRELLS

The number of distinct clear cells in congecy-
tive 400X fields of 250/" diameter of epithelium was

measured. The numbers were:

21 B Sy Ty 2, 3, 1, 3, 4, 1, 2, 3.
Total = 34
Average = 3.4

27D 1, 6, 4, 1, 3, 1, 2, 1, 2 4.
Total == 25
Average 2.5

2'TE Yy Oy, 2, 4, 6, 3, 1, 2, 1, 2.
Total = 22
Average = 2.2

SOFT PALATE - CLEAR CELLS
o — waban VLbuo

The number of clear cells in ten consecutive

400X fields of diameter 250/u were measured,

458 3, 1, 2, 6, 2, O, 2, 2, 1, 0,
Total = 19
Average = 1.9

AS cah be seen very few clear cells were visible.

The epithelium of this dissection-room specimen had taken

staln very heavily. This could partly account for the

scarcity of clear cells though this is doubtful. One

would expect that a clear cell would tend, if anything,

t0 stand out more clearly in g densely-stained section.
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45D 0, 0, 0, 0, O, 0, 0, 0, 0, O.
Total = O
Average = O

Clear cells were singularly scarce in this

eplthelium.

45E 3, 1, 1, 5, 2, 2, 2, 4, 1, O,
Total = 27
Average = 2.

GINGIVA ADJACENT FATTY ZONE - CLEAR CELLS

it B AP dm ¥ m'ﬁm“mmm

Counts of the clear cells in ten adjacent

fields of 25()/u were ag follows:

63B 6, 6, 6, 7, 3, 12, 4, 9, 8, 7.
Total- = 13
Average = 7.3

63D Ty 45 3, 1, 2, 4, 3, 1, 3, 2.
Total = 24
Average = 2.4

63E 6, 3, 4, 8, 5, 6, 7, 20, 6, 6.
Total = {1
Average = 7.

GINGIVA ADJACENT GLANDULAR ZONE - CLEAR CELLS

S

The number of clear cells per field was as

follows:

81B 10, 3, 4, 6, 10, 4, 3, 6, 6, 3.
Total = 55

Average = He 5
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81D cy 1, 5, 2, 2, 11, 5, 4, 4, 8.
Total = 44
Average = 4.4

C1E Ty 6y, 3, 6, 9, 4, 5, 4, 3, 4.
Total = 51
Average = 5]

Tl

INCISIVE PAPILLA - CLEAR CELLS
s sl pabait LbLLLD

Following are the counts made of ten consecutive

high-power fields for cle-r cells:

99B 3 5, 4, 9, 3, 6, 11, 11, 4, 25,
Total = 87
Average = 8.1

The tenth field counted, which yielded an

abnormally high count, contained an infolding of the

epithelium to form a sulcus lined on poth sides by

epithelium.

99D 30, 2, 2, 3, 6, 2, 3, 2, O, 10.
Total = 60
Average = 6.0

99E 2, 9, 6, 5, 2, 6, 17, 4, 3, 11.
Total = 65

Average = 6.5
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MEDIAN RAPHE - CLEAR CELLS

fhe counts of clear cells were as follows:s

1178 10, 19, 13, 11, 9, 14, 10, 15, 8, 11.
Total = 120 ;
Average = 12,0

117D 3,.3, 1, 3, 1, 1, 3, 2, 1, O,

| Total = 18

Average = 1;8

117E 3, 6, 5, 2, 3,0, 2, 3, 2, 2.
Total = 25

CONCLUSIONS

This investigation leaves no doubt that clear

cells are a feature of the epithellum of palatal mucosa
in every zone, (Fig. 10). They do not appear to bhe

equally prevalent for all zones. The average number of

clear cells per field in each 2zone investigated, was

caleulated as the average of the averages obtained

for three different specimens of eaohfzone. Under certaln
circumstances the average of averages 1s untrustworthy

but in this case it is valid. The zones, 1in descending
order of clear cell population for the specimens

investigated are:
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Incisive papilla 6.9

Patty zone ‘ 6.6

Gingiva adjacent fatty zone 5.6 It is noted that
Median raphe 5.2 the clear cell
Gingiva adjacent glandular zone 5.0 porulation decreases
GLlandulzar zone 2T from anterior to
Soft palate 1.3 posterior.

The present investigatér agrees with Lever
(1961) th-t éleﬂr cells are found "wedged in betwesn the
basal cells 5% the cepidermis". However the -specimens
reported above indiecate that, in palatal mucosa, clear
cells are more prevalent in the prickle cell ‘layer +han

1n the basal layer.
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CHAPTER 19

TASTE BUDS

Many unsuccessful attempts ha;e been made TO
discover taste buds in the palatal mucosa. The author
determined to make a careful search of his sections for
such organs.

"Poaste buds are small ovoid or barrel-shaped
tintraepithelial organs about 80 microns in height and

/
40 microns thick. They touch with their broader base

the basement membrane, while their narrower tip almost

reaches the surface of the epithelium. The tip is covered

by a few flat epithelial cells, which surround a small
opening, the taste pore. It leads into a narrow space
between the peripheral ends of the sustentacular SUpPPoOrtT-
ing cells of the taste bud. The outer supporting cells
are arranged like the staves of a barrel; the inner and

shorter ones are spindle-~shaped, Between the latter

are arranged 10 to 12 neuroepithelial cells, the receptors
of taste stimuli. They are slender, dark-gtaining cells
Eyat carry a stiff hairlike process at their superficial
end. The hairs reach into the space beneath the taste

pore." (Sicher, 1962).
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FATTY ZONE -~ TASTE BUDS
10A
10D No taste budg could be found.
10K
GLANDULAR ZONE -~ TASTE BUDS
2 8B
28D No tagte buds could be seen.
2 8E
SOFT PALATE - TASTE BUDS
468
46D No taste buds were found.
461
GINGIVA ADJACENT FATTY ZONE -~ TASTE BU2§
648
64D No taste buds were found.
64K
GINGIVA ADJACENT GLANDULAR ZONE -~ TASTE BUDS
828
32D A careful gsearch failed to reveal any taste buds.
828
INCISIVE PAPILLA - TASTE BUDS
1008
100D No taste buds were seen.
100E
MEDIAN RAPHE - TASTE BUDS
1188
ngD No evidence of taste buds was found.
1108

CONCLUSIONS

The specimens of palatal mucosa examined in this

survey contain no taste buds.
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SOFT PALATE - TONOFIBRILS

4771
477G There were tonofibrils visible in the stratum
4'TH

spinosum. (Fig. 15) Lhey weso s.11L 1 2 ble 7. " as

cells close to the surface but not in the most superfic-

1al cells.

GINGIVA ADJACENT FATTY ZONE - TONOFIBRILS

65C
65F Tonofibrils were visible in the cytoplasm of
65G

the cells of the stratum spinosum. They were very

difficult to see in the stratum granulosum and could not

be seen in the stratum corneum.

GINGIVA ADJACENT GLANDULAR ZONE -~ TONOFIBRILS

e i L T B T ey

83F

383G oome tonofibrils were seen in the stratum

83H

spincsuni. They could not be seen in the stratum

granulosum or stratum corneum.

INCISIVE PAPILLA -~ TONOFIBRILS
LOLF
101G otriae representing tonofibrils were seen fairly
101H

clearly in the cells of the stratum spinosum. These

were much vaguer in the sitratum granulosum and could not

be seen in the most superficial cells.

MEDIAN RAPHE - TONOFIBRILS
119F
119G LTonofihrils were seen 1h.this specimen in the
119H

stratum spinosum. However, they coul? not be seen

in the stratum granulosum or stratum corneun.
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CONCLUS IONS

This part of this research into palatal

rmicosa proved the most difficult from the micros-

™3

copist's point or

view. Even with the fine equipnent

available the tonofibrils could only just be seen.

Nevertheless it is established that, in palatal rmucosa,
there is a gradual disappearance of tonofibrils from

the cytoplesn of the epithelial cclls when comparing

gueccessively the strotun spinosum, stratun granulosum

and stratum corneum. This can be explained 1f 1% 1s

decepted that the tonofibrils give the soft cell body
a supporting framework. As the cells flatten in the
nore superficial layers of the epithelium this support

is no longer required; the tonofibrils therefore

disappear.
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CHAPTER 21

SRATINIZAT ION

"The reactions of squanous c¢pithellum are very

linited: a prickle cell can form keratin or 1t can

divide." (Rushton and Cooke 1959), The ain of this piece

of reseoarch was to observe which zones of the palatal

mucosa are keratinized and nore specifically what type of

keratinization is present. Thickness nmeasurenments were

also nade.

Rushton and Cooke (1959) say that "keratosis is

the formation of a keratin layer". "In fully keratiniged

epitheliun the surface layers consist of flat, tightly-

packed, horny scales, the transformed surface cells.

Nucleil are absent,”

"Hyperkeratosis is an increase in the thickhess of

(Sicher, 1962).

the keratin layer" (Rushton and Cooke, 1959).

"Whereas in hyperkeratosis the stratum corneun

is perfectly cornified in parakeratosis it is inmperfectly

cornified, and the nuclei of the cells remain." (Rushton

and Cooke, 1959).

"In poarakeratoslis the surfeace cells

- secnt to consist of keratin but have retaincd pyknotic

nuclei" (Sicher, 1962).

"In inconmplete parakeratosis specific stalns,
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. Mallory's stoin, show the surface layer divided into

layers. The deeper layer stains like kcratin, but

this stain is lost in the supcerficial layer, probably

by the influence of oral fluids on tho incompletely

dif:

‘erentiated keratin of the niclel-containing cells.

Where keratinization is lacking, the flat surface

cells retain their nuclei." (Sicher, 1962).

The modified Mallory technigue stains koratin

red. Nevertheless the difference betweon non-koratinization

ond

parakeratinigation can be difficult to detect.

However,if it is renerbercd thot in parakeratosis the

cell bodies losc or tend to lose their identity (i.e., tho

outlines of the cells ere logt althouszh the nuclei are

st1lll visible)and that the surface layers have a hono-

gencity of the cytoplasm, a differentiction con be made.

Ten rondom neosurencnts of the thickness of the

Keratin layer (where present) were made and averagzed for

Cu

cach glide,

124

FLTTY 7Z0NE ~ KERATINIZaTION
e L T g Al aal JUN

The modificd Mallory stain denonstrated brill-

ilantly a band of keratin, 10 randon rcasurcrnents of the

thickness of which wereo g follows:

32.5, 25, 50, 17.5, 15, 15, 12.5, 15, 10, 25,
Total 217.5

Average = 21¢75/u
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Exanination of both the hacmatoxylin and eosin
and the modified Mallory secections revealed full kerotin-
1zationy findings indicative of this were:

1) Absence of cells in the keratinized lLayer in the H & B

seetlions.

2)  The proninence of keratohyalin granules in the
granmalar laycr in the nodified Mallory sections.

12D The modified Mallory stain revealcd an unnist-

akable band of keratin at the surface of the epitheliun.

Ten randon mecsurcnents of its width were as follows:

3725 25, 32.5, 30, 25, 20, 25, 27.5, 35, 32.5.

Total = 290,0
hverage = 29/

The impression was that this wos

full keratin-

1zation.Nuclei were not visible in the keratin leycr with

the modified Mallory stain and were very scarce in the

haenatoxylin-cosin section.

12E The modified Mallory scction dermonstrated a

cornified layer which h-d taken the stain ot Varying

intensities along the length of the section. Thickness
neasurenents werce as follows:

22.25, 20, 25, 22.5, 22.5, 52.5, 32.5, 25, 12.5, 37.5,
Total = 272.5

27 .25

[

hAverage

The haenatoxylin-eosin section was indicative
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of parakeratinizotion althouzh the keratin in a few

places appeared free of nuclei.

GLANDULAR ZONE - KERATINIZATION

303 The modified Mallory stocin did not produce the

classgical clear-cut picture of keratinigation with orange-

stained keratin contrasting sharply with blue~-green—-stoined

prickle-cell layer. The basal layecr ond prickle-cell

layer staincd orange. The more superficial laycrs stained

purple. otainced nuclei were present throughout this

purple zone. The type of keratinization was parakeratosis.

"

On the very surs:

ace of the section and strictly confined

-y

there was a very thin

aycr of luminous-red naterial,

which was true keratin,
The orange prickle-cell laycr (excluding rete
pegs) and. the purple narakeratotic layer were aporox-

0,5/

. u . .
The red keratin loyer was cbout 5/° in thickness.

N

inately of cqual thickness, about 25 x 2.,,5/'u =

30D an vwnnistekable band of keratin was seen in the
section stained with the modified Mallory stain. Ten
randorn measurenents of its thickness were zg follows:
10, 12.5, 7.5, 15, 5, 5, 12.5, 20, 10, 12.5.
Total = 110,0
11,0/

Lhe gtratunm corneun appearcd frec fronm nuclei.

i

Average
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30K An eagily defined bend of keratin was reveoled

by the modified Mallory stain. Meosurements woro race

for ker~tin thickness and were ag follows:e

12.5, 17.5, 30, 12.5, 30, 12.5, 12.5, 17.5,

12.5 20,
Total = 177.5
hverage = 17.75/%

In the majority of the fields nuclei were

vigible in the keratin and tho description of parakera-

t0s8is seened appropriate.

SOFT PALLTE — KER.TINIZLTION

4 OB The nodified Mallory technique staincd the
entire epitheliun orance-rod., No keratin could be
seen. The hoematoxylin-ensin preparation confirmed

the obscnce of kerotinigation.

48D The modified Mallory stain technique stained the

entire epitheliun an orange-red. A nost Interesting

observation, however,was the presence of o keratin laycer,

~iunexpected finding on the soft palate. (Fig. 16)
Thickness measurenents were made:
7.5, 10, 7.5, 10, 7.5, 10, 7.5, 7.5, 10, 10.
Total = 07.5
bverage = 8,75/
Of furthcr intercst was the fact that keratin-

1zotion wos present on an epltheliun in whiclh inter-
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cellular spaces and bridges could not be found.
The haenmatoxylin and eosin sectlon showed an
occasional very flat nucleus 1n the cornificd layer.

This was considered to be parakeratosls.

4 3B An undeniable stratum corneurl wos present.

Thickncss neasurericnts were:s

7.5, 7.5, 10, 10, 10, 7.5, 7.5, 12.5, 7.5, 7.5.

Total = 87.5
U
Average = 8.75/
The haenatoxylin-eosin sections demonstrated

clearly thot this cornified layer wos parakeratinizatlon.

GINGIV.n ADJACENT FATTY ZONE ~ KERATINIZATION

668 The nodified Mallory stain revealed o surface

layer of keratin staincd o brilliant roed. Ten rahndon

=~

rmeagurenents of the thickness of this laycr were as

follows:
7.5, 12.5, 7.5, 12,5, 10, 5, 7.5, 55 55 T.2.
Total = 80,0

8/"

Exaninction of the haenctoxylin and eoslh

§

Averagge

specinen revealed that this was varakeratosis, there

beins flattencd nuclei present right to the surface.
66D Pronounced keratinization was observed in the

sections stained with the modified Mallory stalin.
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Thickness measurecnents were as follows:
27.5, 32.5, 17.5, 12.5, 15, 12.5, 10, 7.5,
27.5, 12.5.
Totel = 175,0

Average = 17.5/%

Findings on the haematoxylin and eosin section

were suggestive of full keratinizgatiohs; there were
certainly darkly stained nuclei in the stratun gran-

ulosum but the stratum corneun was free of nucleil.

66E There was no keratinigzation of the epithelium
of the gingiva adjacent fatty zone of this palate, =8

stained with the modified Mallory technique.

'GINGIVa ADJACENT GLANDULnR ZONE - KERATINIZATION

34B The nodified Mallory stain revealed a distinct

band of keratin on the surface of the epithelium; -1ts-

staining wasg brilliant red. In places the keratin

seened. to be either stripped from .the epithelium ox

itself split into.strands. Therefore the acconmpanying
random neasurenents of keratin thickness were confined

to the arecas where the keratin layer was properly

positioned at the surface of the epithelium.
12559 209 259 17.,59 259 17n59 59 7#59 59 7&5'#
Total = 142.5

Average -~ 14,25 /% |

It wags difficult with the modified Mallory




149,
stain to tell whether one was looking at full keraotin-
1zation or parckeratinizations: however,the haenatoxylin
and eosin section revealed pyknotic nuclei right to the

surface which indicated parakeratinization.

84D This epithelium was undoubtedly cornified.
The accompanying measurcnents were nade. The appearance

Y

0 the keratin stained with hoenctoxylin ond eosin was

cne of complete keratinization, the keratin being

virtually free of nuclei.

25, 35, 25, 10, 7.5, 27.5, 17.5, 17.5, 30, 17.5.

Total = 212.5
: = /U
Averaze = 21,25/
84E The epitheliwn was considercd keratinized but

the type of keratinization could not be stated with

certainty.,

INCISIVE PAPILLA — KERATINIZATION

102B The modified Mallory stain showed o laycr of

Keratin. Measurerents of the thickness of the brilliont

red gzone were confined to places where the keratin hod
not been disorganized in the processing,
154520, 20, 20, 15, 17.5, 5, 12.5, 10, 12.5,
Total = 14—7..;5

Average = 14.75/%

The haenatoxylin and eosin section demonstrated

this to he parckeratinigation, having flattened, pyknotic




nuclel right to the surface,
102D A fairly thick band of keratin was revealcd

on the surface of the epitheliun by the modifilied Mallory

stain.,. Measurenents of its thickness were ag follows:

25, 20, 15, 15, 17.5, 15, 15, 17.5, 20, 15.

Total = 175

Average = 17.5/%

Although the dominant impression with the
haenatoxylin and eosin stain was thet of sfull keratinig-
atlon, every now and agoin a pyknotic nhucleus wWould be
seen in the keratin. All things considered however, the

epitheliun in these sections was best described as belng

fully keratihized with a slight tendency to parakera-
tinization.
102K There was no evidence of keratinigzation in the

sections of this incisive papilla.

e
MEDIAN RAPHE - KERATINIZATION

120B The keratin in this section was rather sparse.

Measurenents of the thickness of the layer,where present,

were g follows:

5, 5, 12.5, 5, 7.5, 5, 5y 7.5 6.25, D.
Total = 63.75

Average =  6,38/%

The type of kerptinization present wag shown

by the haermatoxylin-eosin specinen to0 be parakeratinizg-




ation featuring pyknotic nuclel in the surface laycrs.
120D The epitheliunm was keratinized. Measurements
werc as follows:

15, 15, 10, 12.5, 12.5, 15, 15, 27.5, 30, 12.5.

Total = 165

Average = 16.5/%

The haenctoxylin-eosin sectiong denonstrated

cell-free keratin indicating complete keratinigation.

T oha

120E The raphgiwas clearly cornified by a subgtantial

M

band of keratin which was stripped off a little in places

due to the processing. These were the thickness
neasurenients of the keratin band:
2%, 17.5, 20, 17.5, 15, 22.5, 22.5, 15, 20, 25,
Total = 200
hverage = o0 /M
The haematoxylin-eosin section revealed that

the keratin layer containced nuclei and the type of

cornification was considered to be parakeratosis.

CONCLUS IONG

i

Lhe various palatal zones are now arranged in

descending order of keratin thickness. The average
thickness for the zone is recorded ond the predoninant
type of keratinization in thot zone (as ascertained fron

this investigoation) stated.
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1. FATTY ZONL 2, GINGIVL ADJACENT
GL:ANDULAR ZON.

L)

Thickness 26/
| Thickness 17.8/%

Type - full keratinigation
Type - parakeratosils

3. GLANDULAR ZONE 4, MEDIAN RAPHEF
Thickness 14¢4/u Thickness 14¢3/u
Type - poarakeratosis Type - parakeratosis

5. ILCISIVE PaPllhln 6 GILGIV. wud ACIELT

Thickness - 10,8/% FATTY ZONE

: U
Type - parakgratosis Thickness 8,5/

Type - no predonins:;t type

7 . SOFT :?.E,LL.FLETE

Thickness 5.8/

Type -~ parakeratosls

N.B. It is the finding of this investization that

parakeratinization of soft palate epitheliun sometinmes
occurs, despite the commonly held belief that the

epithelium of the soft palate is not keratinized.
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CHAPTER 22,

MBELAN IN

The staln usced to dermonstrate melanin in the

eplthelium of the palatal nucosa was methenamine silver.
"The silver stain", according to Lever (1961) "unlike
the dona reaction, does not derionstrate the site of
formation of melanin but, instead, denonstrates the

bresence of nelanin, In a lightly pignented epidernis,

nelanin is seen only in the region of the basal layer,
However, in a deeply pignented skin, as in the Negro,

rnelanin is found 2lso in the upper layers of the

epidcrnmis and in,phagocytic cells of the dermis., In

basal cells, nelanin often ap:ears concentrated above
their nuclei ag supranuclear caps. Any doubt thot has

bcen expressed in the past concerning the presence of

rnelanin in basal cells has been resolved by electron-

nicroscove studies. These studies have shown, especially

after stinulation with ultra~violet light, abundant

nelanin granules in basal cells. The transfer of

nelanin from the nelanocyte to the basal cell -is

acconplished by the pcnetration of dendritic processes

into the bhasal cell."

Montagna (1962) stresses an important concept.




Tl g’

Bendisoot snout epithelivm speoimen demensbrebing melanio,

(Methenamine Silver xz,_oo.)
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"The colour of the skin depends less upon the density of

the melanocytes than on the amount of colour that they

produce. The differences in skin colouration between

the races of men are not due to differences 1n the
density of melanocytes, but to their funct<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>