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The profsssional man has no right to be
other than a continuous students

Black

Education without ideas is not only useless,
it is above all things harmful,

Whitehead
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CHAPTER I
INTRODUCTION

Accoxding to Mamwmh's findings (1956), the mitotic frequemay in
man gingia is 50§ higher in older age groups (50 to 70 years of age)
than in younger age growps (25 to 35 years of age). This served to support
Bullough's findings (1549) of considerably higher mitotic asctivity in the
mouse epidermis of middls aged snimals as contrasted with that of young
animslse. These Lindings contradict previcusly accepted concepts of aging.
It 4is geoerally accepted that bodily pewcesses slow down and the regener-
ative capacity of the tissuss diminish with age. Marwsh and YWelnmam
state that one might relate carcinogenssls in older age groupe to the
possibility of a loss of the regulative mechanisms governing mitotic free

orban (1912), when investigating the effects of a 30% hydrogen
peroxide solution on chromically inflamed human gingive, incidentally re-
ported an spparent simultaneous inoresse in the mitotic activity of the
opitheliwm, This additional finding established the purpose for this study.

The present study was to investigate the morphologic changes of
the normal gingival epithelium, in twe age groups, when influenced by this
chamiocal stimlant, thus establishing more quantitatively valid datas

The findings will be significant in establishing noms of mitotio
index, aitoeis petterna, cell density and their possible alterations when

1e




those of
influsnce of a cellular stimilant, espeaially

direct

under the

the older age individualse
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CEAPTVR I
REVIEW CF THE LITERATURE

The early investigations of mitolic activity were concerned with des-
cribing and labeling the various processes and stages involved (Tyson, 1870,
Flemming, 1687). Flemmingts (188kL, 1885) was the first quantitative study of
mitotic activity in an attempt to correlate this activity with cell loss and
replacenent,

Minot (1908) added further impetus to the gquantitative analysis of
nitotic activity by studying the epidermis of rabbit embryos at varying age
ranges, He found different mitotic indices in various tissues, thus establishe
ing evidence of differential rates of growth., Minot described the mitotic
indax (MI) as ®"the number of cells to be found at any given moment in the
active process of division out of a total of 1000 cells." This index has been
a very useful tool for many years sinces . . .

Ae variations In Mitotic Activity
(See Tables I,IX,)
Reglonal differences: Thuringer (192h, 1928) established the sarliest

quantitative counts of cell division. He countad one mitosis for 2,L1h cells
on the soalp, for 378,32Y cells on the leg, and 268,275 on the ear,
In 1938 Cooper and Schiff reported a mitotic index of 4.6 in elght day

old human prepuce.

3.
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Again in 1939 Cooper reported & mitotic index of 3.8 in newborn human
prepuce. [Droders and Dublin (1939) reported a mitotic index of 6.4 in newborn
prepuce.

Sutton (1938), reported a ronewsl time of 7«11 days for the stratum
cornoun in normal human siine

In 1953 Pinkus charted these findings using Minot's mitotic index, In
Pinkus® review it 1s seen that Thuringer's mitotic index of adult human epl-
dernis ranges fml.ét.od.l A sumary of these values is found in Table IT
as charted by Pinkus, |

Mitotic rhythmicitys It is gmuny recognised that a periodic mitetic
rmmmum%mnmﬁmofmm:mdaninm, Rhythmic cycles were
first established in plants by Xilldcott (190h)s Fortuynevan Leyden (1916)
was the first to report this phenomenon in animals,

Many investigators have shown the existence of a daily rhythm in both
aninals and humansj hm,uyn,tmml?mwmmtmat
peak mitotic activity.

It has recently been indicated that the mitotic rhythm varies from or-
gan to organ in the same animal (Slumenfeld, 19h2),

Henry (1952) found a maximal soctivity of 7.2 and minimal of 3.8 mitoses
per 1000 cells in rabbit oral mucosa, three and ong~half months old, at 1 p.ne
and 10 peme respectively.

Halburg, et al. (1952) reported a night low and morning high in mitoses
in the retromclar epithelium and pericdontal membrane in five month old black




Se
male rats, No day and night difference was detected in the interdental
papilla.

The above discrepancies encounterad may be due to the differences of
species,; methodology, laboratory conditions, or biometric analysis. The munﬂ
for some of the investigators are sumarised in Table III,

Distribution of mitosiss The site of regenerative activity in the epi-
thelium is the stratum germinativum,

Thuringer (192), and Henry (1952), and Marwah (1956) have gathered
data in regards to the distribution of mitosis in the different strata.
Thuringer found 12 per cent of mitoses in the basal layer and 88 per cent in
the spinous layer of cat epidermis. Henry found 60 per cent in the basal layer
and LO per cenmt in the spinous layer of rebbit buccal mucosa. Marwah reported
23 per cent of mdtoses in the basal layer and 77 per cent in the inner spinous
layer of human attached ginglva, These nl.m are surmarised in Table IV,

Some earlier investigatars, prompted by the supposedly insufficient
rate of epidermal mitoses, attributed regeneration to the underlying connectivel
tissue (Burckhardt, 18593 Hamburger, 18803 Bostroem, 1928 and Levander, 1950)
and the transformation of lymphocytes into epithelial cells (Andrew and Andrenﬂ
1949).




TABLE X bo
Mitetlo Index-inimals
Author and Ysar Animal Region Age Mitotic Index
Carleton Mice Abdosdnal 1«7 days | 2+23 (Av. 9.8)
(1934) Skin
Blumenfeld Mloe Abdoninal 28 days 0.8
(1939) Skin
Thuringer Cat Foot Pad Adults 2.37
(2939)
Coopes ugg)trmmin Mioe Ear Siin 50 days | 0«3.93 (Av.lel)
Cooper and Reller Mioe Ear Skin | 24 months Oe8=1.5
T (ash2)
Cowdry and Thespson Mioe Foot Pad 10 days| Basal 25.2
(29hl) Spinous 27.0
Glucksmann Mice | Intersespular| 2 months . 2.0
(19h5) Siin -
Knowlt«(zl ;Eg)m Mice Bar Skin |L4256 daye 1.69
Andrew and Andrew Rat Abdomina) | 300 days 0,58
(1949) Skin
Knowlton and Widner Mice Ear Skin [L2«56 days 0475
(1950)
Rabbit Oral 100 days Sel
(1951; Mucosa
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TABLE II

Te

Authoyr and Year Region Age Mitotic Index
Thuringer Soalp Adult 10 mitomin per s8q. mm. |
1i92h)
ﬂmﬂ%or Prepuce 3 yours 0ok
(1928) Sealp Adudt Oulid
Ear Adult 0.0037
leg | Adult 0.,0026
Cooper Prepuce Kewborn lli=6s8 (Ave 348)
(1939)
Cooper Prepuce | 6=11 days hel
(1939)
Broders and Dublin| Prepuce Newborn 7ok
{1939)
Andrew and Andrew | Anticubital| Adult 0413
(19h9) Region
Katsberg Abdominal | 0«20 years basal 0.23 spinous 0.26
(1952) Skin |22«h0 years basal O.48 spinous 0.34
50 yeoars basal 0,73 spinous 0,37
61«80 oars basal 0.76 spinous 0,36
Pinkus Foream, | L6 years 1.59
(1952) flexor

surface




TABLE IIX

Mitotio Rhytimicity

Tine of Mitotic Cycles
Author and Year Source of Organ Maximal Mindimal
Haterial Aotivity Aotivity
Fortyn-vanleyden Young Thymus 10330 PoMy= 10130 A.N,
(1916) kittens Spleen 2100 A.M.
Lynph Node
OrtisePiom Mioe kin 12100 A.M, 12500 P.M,
{1933)
Carleton Mioe Hasy 8100 P.H, 12800 AN,
(193k) Folliole
Blunenfeld Rat Skin 8300 AuM. sarly
(1939) | evaning
Mios Skin 6100 AN, 10100 A.XM,
M?s and and
L. 2800 PN, 8300 Po‘na
m Rabbite Oral |  1j00 P.M. | 10100 P.M,
) buscal '
nUCOSA
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TABLE IV
b of Mitosis
Par Cent Distridution of
HWtesis
Author and Year |Sourve of Reglion :
Haterial Basal layer Spinous Laysr
Thuringer Adult Sealp 7 88
(192k) Man
Thuringer Cat Feot Pad hlie5% 55.5%
(1939)
Cowdry and Thompson | Mouse FPoot Pad 27.5% 72.5%
(ashk)
and OmorA Aduls Abdonen -S0%8 «50%
!1950) Man
Pinkus Adult Porearn &g 394
(1952) Man :
Rabbits Oral 60% Lo%
(1952; buooal
muoosa
Marwah Adult Attached 25 yre. 225 | 25 yro. 78%
(1956) Man gingival Syre. 2u% | SO yre. 768
epithaliom




108
Be Mitotic Activity In Oral Epithelium

The first mitotic index of human oral mucous membrane was reported by
Marvah (1956)s He reported the age difference in the mitotio index of the
human attached gingival epithelium. The ages ranged from 25 to 35 years and
from 50 to 78 years. The older group was found to have S0% more mitotic active
| ity than the younger age group; thus it is seen that gingival epithelium behave$
like the eplidermis of man and mice, Marwsh reported an average mitotic index
of 0,98 in the young group and 1.56 in the older group.

Mitotic indices have been determined in the buccal mucosa of adult rabe
bits by Henry (1951), and in several areas of the adult rat gingiva by Halberg
(1954 ), Muhlemann (195h, 1955) and Hirt (1955)s Henry's main objective was to
establish the pattern of mitotic rhythmicity in the oral mucosa of rabbits.
These values are sumsarized in Table V.




n‘
TABLE V
Mitotic Index - Male Orel Mucoss
Author and Year | Scurce of Region Age Mitotis Index
Materdal
' Rabbits Bucoal 3.5 Sel
(1951; micesa nonths
Bd.'bn‘g Rats Retromolar 5 11,0
{195k epithelium
Muhlemann Rats Retromolar s “lali:
(195k) epithelium nonths
Muhlemann Rats Interdental 5 39.81
(1955) . Cpiwmw months
Epithelial
sttachnent.
Marwah Haman Attached | 25435 yre. 0.98
(1956) gingival ° [ S0-78 yre. 1.56
’ epithelium




12.
Ce Factors Influencing Mitotio Aotivity

Among the faotors which will effect the daily varistion in mitetds
activity are: |

1) physical stimulation; Carleton (1933) found the continuous exposwre
of snimals to light caused an slteration in the rhythmical periodioity of
nitosis.

2) hormonals Bullough (1945) presented evidence that the estrens levels
in the female mouse effected the renewal of apidermal cells,.

3) temperature; Bullough (1949) concluded that mitotic activity is high
during lowered temparatures and low during highsr temperatures.

ls) blood sugar lsvelsj Bullough (1949) observed the existence of a
direct relationship between mitotio activity and blood sugar levels,

5) glucose oxidation; Bullough (1951) concluded that mitotic aotivity
could be increased by stimulating the glusse oxidaticn, xnmrwtm
action to be effective it had to oocowr just prior to prophase,

6) stress; Bullough (1952) denonstrated stress as an influencing factor
in mitotic aotivitys The glucooorticord hormones play a role in the antie
mitotic mechanisme while testosterone was seen to induce mitotic activity,

7) ages Marwah (1956) reported a marked increase in mitoses in older
hunan gingival epitheliums On the other hand, Kiljuner (1956) reported the
mitotic index in young ret epidermis to be higher than in clder ones.
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De Action Of Oxygen On fpithelial Tissues

Rothmann (195L) believes there is evidence that the main steps in
energy metabolisam in the skin proceed as in other tissues, namely, by glysolye-
sis of carbohydratesj oxidation of the products of glycolysis, fats, and amino
acids via the Krebs citric aoid cyvlej and, finally a transfer of electrons
through the cytochrome systen to molecular oxygen.

The cellular portion of epithelium, exolusive of the inert stratum
corneum, is more mctive in the utilisation of oxygen than other tissues,

orban (1942) using a repeated application of 30% hydrogen peroxide,
which in turn produced moncmeric oxygen, was able to produce significant
changes on human gingival epithelium, The basal cell layer was found to form
from four to six layers of cells with & renarkable inorease in mitoses. He
attributed an epithelial prolifersation and an intensifisd hornification to the
great increase in mitotic activitys In addition a marked decrease in the in-
flarmatory cell infiltration cocurreds ' "

Barron et al. (1948) reported the oxygen uptake for fetal skin to be
greater than that for human adult skin, Thers is alec & marked decresse in
glycolysis of the adult skine

In 1949 Bullough reported the relationship between the epidermal mitotic
activity and the blood sugar level of the mouse, He found an increase in
epidermal glycogen content during sleep, when the mitotic rate increases,
With the onset of sleep, glucose is deposited in the tissus in the form of glyw
cogens. lle conalders the glucomse, or glycogen, to be the oritical substance
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effecting the mitotio activity in the epidermis of the adult mouse and human,
Clickman (1950) discouraged the assumption that the artificial introduge
tion of oxyyen would sppreciably hasten the normal cellular processes in the
course of glingival healing.

Bullough (1951) investigated the relationship of mitotic asctivity and
oxygen tension. The number of mitosis can be increased by stimulating the rate
of ensrgy production from glucose exidatiam This has its effect immedimtely
prior to the prophase (antephase) which sppears to be a oritical time in the
histo=physiology of mitosis, |

Bullough (1952) reported mitotic activity as being related to some stage
of caﬁa&&drate netabolisme Thus, carbohydut.e supply and utilization (oxida-
tion) are the rnhtiva important factors. Tissues having a daily mitotic cycle
(e.ge epithelium) are at the lower end of a priority scale in glucose supply
and utilisation. Thus, these tissuss are normally "half-starved® in epite of
being constantly profused with the glucope of* ﬂm blood stream. “

Holman (1957) ieels that agents which inactivate catalase or produce
hydrogen peroxide should have a detrimental effect on tumors,




CHAPTER III

'tha area sclected for a study of the mitotic activity of normal oral
epitheliun, prior to and after treatment with & 30% hydrogen peroxide solution,
was the interdental gingival epitheliws, Plates I, II, III, IV, This portion
of the masticatory oral mucoss was mlmtod for its ease of blopsy and bhecause
other workers, Marwah et al (1956J. m previously established & mitotic index
for this tissus. The wmammn ed!' normal interdsntal gingiva also per-
mitted an independent wclmti.on at th. mitotic index in different m mxpu.

Wmmtmummimwum.wmmmewmnf
the manstrual cycley in females, om:ld add 2 variable influencing the rate of
mitosis. e

The blepsy contributors wers 30 healthy students and faculty meabers of
the dental school. Fifteen individusls, ranging in age from 22 to 27 years,
agnprindtbaymprmm} tmm, m:.nlgetmhato&m
comprised the older age group.

A biopsy was taken from M"‘vam, before the experimental treat-
ment, in order to estabdlish the m at' mitotic activity. Each donor received
applications of a neutralized 30% wmm peroxide solution (Superoxol-Merck)
thnctm;nrmkfaramiodaf%dm The agent was applied directly
to the same interdental papillae by use of a small cotton pellst held in a
cotton pliers. rwmmu‘m:wxmmmmamm

15.
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with plain tap water. This particular time interval was previously ascertained
through pilot studies. PFPrevious pilot studies of normal human gingiva were
performed in order to determines the best biopsy techniquej the fixative agent;
ths best stain technique; the effeot of single and multiple appliocation of the
308 hydrogen peroxide solutionj the optimal dosage of the solutionj and the best]
time for biopay of the experimental specimens. The 30 day interval vas selecte
od because of ite spparent pptimal mitotic activity.

Biopey technique and specimen preparstions All the bicpsies were taken
between 11130 A.M. and 12:30 P.Me in order to minimize any variation in nitotio
countswhiahmbodmtoaun-fmtor. ' |

TMM&MW%WBWW“@WU& bdopsied 2L hours
after the last applioation. These specimens will later be referred to as the
"oxygensted experimental group* in tontrast to the "nomal contrel® groupe

In preparation for biospy, the alveolar mucosa was infiltrated with a
Jooal anesthetic agent. The interdentsi prpillas between the lower premclars
and molars were exoised (Plate V). The tissue was washed in room tempersture
tap vater and immediately fixed in Zenker-Formalin solution for 8 hours. The
specimens were then washed in cold tap water for 2l hours. The tissus was
embedded in paraffin, sectioned at 6 microns and stained with hematoxylin and
eosin. The sections wers cut at right angles to the surface of the epithelium,

Method of analysis:s One section of each specimen was selected at ran=-
dom. Tracings of microscopis projections from each spacimen, magmified 100
times, were made, The exact magnification was determined each time by




17.
projecting a stage micrameter to verify the messurement. The boundry between
the free gingiva and attached interdental gingiva was demarcated. The attached
interdental gingiva, selected for study, was free of inflammatory cells
(Plate VI)e The attached interdental gingiva was examined microscopically
(high dry 500«X) for the presence ol epithelial cells in the active process of
mitosise The mitotic figures were located on the magnified tracings and their
phase, location and plane of division recorded in chart form.

Measurement of cell populations Utilising a surface planimeter, calibe
rated in square centimeters, the total surface area of epithelium was measured,
Amaumaofnﬁtmummmmmmmtmimwmmhm& :

This sample area was measured and the total number of cells within its bound-
aries were counted with the aid of a hand tally mechanical counter. From this,
thaummuumwmmmmmuuammuurm
specimen was computed,

Mitotic indexs The mitotio index, expressed as the musber of: counted
witotds figures per 1000 cells, was computed as & simple proporticn utilising
the estimated total cell population and the total aitotic count,

In addition each spedimen was examined for the degres nf hornification,
suprepapillary thickness of epithelium, and height of the basal cells and the
presence or absence of a granular cell layere The mumber of cells in the
layers of the stratum apinosum was also recorded, m»»amtummmm.
byuingamoum.
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Phases of mitosist Identificatlion of the stages of mitosis was based

on established standards (De Robertis, Nowinski, and Saes 1949).

1. Prophase was identified by an increase in the sigze of the cell,
an inoreased visibility of chromatin threads, its tendency to
assune a spherical form and an increased basophila of the mucleus
(Plate VII).

2. Metaphase was recognised by the absence of a muclear membrane and
the arrengement of chromosomes in an equatorial plane (Plate VIII).

3« Anaphase was characterised by a divergense of chromosomes frem the
equatorial plate in the undivided cell body (Plate IX).

ke Telophase was recognized by the constriotion or division of the
oell body, into two daughter cells (Plate X). |




CHAPTER IV
FINDINGS
A. Mitotiec Index
Control biopsy specimens, The mitotic index (MI) represents the number

of observed mitoses per thousand cells in the total Qpithonm. The average
mitotic index for the young age group (25 years) was 0,79, and the average for
the old age group (56 years) was 1.69. Thus, the average mitotic index was
approximately twice as high in the grouwp of old individuals,

The difference between the two age groups in the distribution of mit;otic
indices are further demonstrated in Flate XV. All the mitotic indices are
divided into three large divisions, Those renging from O to 0.5 were found in
6 of the 15 young age specimens and 1 of the 15 old age specimens. Indices
ranginxfm@.Stal.Smrefoumm’f of the young age and 7 of the old age
groups respectively. An index above 1.5 oocumé in 2 young age and 7 of the
old age group, From this it is seen that theﬁmoat striking contrast lies in
the higher incidence of a mitotic index of from O to 0.5 in the young group,
as opposed to the greater frequency of a mitotic index above 1.5 in tha older
age group.

Experimental biopsy specimens., After treatment with 30% hydrogen per-
oxide the fifteen young individuals average mitotic index increased to 6.50,

In the 0ld age group the index increased to 8.76. The mitotic index in the
young age group had increased from 0.79 to 6450, approximately eight times.

19
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20,
In the old age group the mitotic index increased from 1.69 to 8.76, or about
five times. See Plate XVI,

The mitotic index of the young age yroup ranged from 1.4 to 22,3 and
the old group from Le6 to 15,7, Once again the mitotic indices are divided
into three large divisions., Those ranging from 0 to 5,0 were found in § of
the 15 young age specimens and 3 of the 15 old age specimens. Indices ranging
from 5,0 to 10,0 were found in L of the young age specimens and 7 of the 15
0ld age apecisens. An index above 10,0 was found in 3 of the young age and 5
of the old age group. See Plate XVII,

B. Cell Density and Its Relation to Mitotic Index

Control biopsy specimens. In Plate XVIII, the cell densities are plot-
ted against age and the mitotic index, The number of cells per (100 n)z,
averaged 62 for the young age group and 70 for the older age group. There is
no direct correlation between cell density md mitotic index. See Table VI,

Sxperinental biopsy specinens, The nusber of cells per (100 u)?
averaged 58 for the young age group and 65 for the old group, The overall cell
density in the experimental specimens is seen to docma'.




TABLE VI

Cell Denaity and Mitotic Index

Average Mitotic Index
Growp Average Call Above Average Balow Average
Densi Cell Demwity Cell Density
{100 u
2 1 Yy
g r:‘ 62 0,71 OsliB
| a
Age 70 170 1.89
2,
w 58 h-ﬁh 989
y md '
Age 65 7.82 10,185
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Ce Differential Counts of Phases in Mitosis
Control biopsy specimens, The frequency distribution of the various
phases of witosls in the control epecimens is tabulated in Tables VII and VIII.
The respective equivalent proportion of cells in prophase, nctephase,
anaphase and telsphase is as followss
Young age 283121}
0ld age Lz=21213
This can be compared with the experimental group below,
Experimental biopsy specimens. The distribution of the various phases
of mitosis in the experimental specimens is tahulatod in Tables VII and VIII.
The respective equivalent proportion of cells in prophase, metaphase,
anaphase and telaphase are as follows:
Young age 101=012,511
01d age 11162152 '
This can be conpared with the comtrol group aboves :




TABLE VII

Per Cent of Mitotic Phases

23.

€] Total Noe -
roup i Prophase | Metaphase | Anaphase | Telophase
g 1. Young
: Age 50 183 28% 182 3628
g 2e 0
o Age 150 37% 164 18% 29%
3 Young
g “age | 139 Kos 258 1% 238
b aa | 1 s6x 26%
= | w ] -
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TABLE VIII
Phases of Hitosis
Group Total No. Prophase | Metaphame | Anaphase | Telephase
of Mitosis B L B B L
g Young
@ | Age 50 9 9 5 g 6 12
g 01d 58 21 3 18 17 26
Age
g Young
Age L3y 7L & ks | 33 22 8s
0ld
gm Ls6 256 |1k, | 22 T k2

E = Early stage of the given phase
L = Late stage of the given phase
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Do Location of Cells in Hitosis and
Their Respective Plane of Division

Control biopsy specimens. Mitosis occurred sither in the basal cell
layer or in the deeper layers of the stratum spinosum. Almost one<half of the

total number of mitotic figures in either age group were in the basal cell
layers and the other half in the stratum spinosum.

An attempt was made to determine the plane of division of mitosis in
relation to the basement mambrane., Since it is difficult to ascertain the
plane of divieion of cells in prophase and early metaphase, they were
eliminated from this tabulation,

Sixty-five per cent of the two recorded phases were perpendicular to
the basement membrane. The remaining mitosis, totaling thirtye-five per cent,
were dividing in a parallel plane. There wss no significant difference between
the two age groups. These figures are a combined sample for the cells undere
going division in both the basal and prickle cell layers. See Table “IX.

Since some investigators belleve that the basal cell layer is autonomous
and reproduces only itself, particular atiention was given to the plane of
mitotic division in the basal cell lxyer., Therefore, in addition to the afore-
mentioned tabulation, the planes of division were "cross-matched" with the
respective cell layer in vhich they were located, Table X,

Bxperimental biopsy specimens, There was no significant difference
in the two age groups. Fifty-five per cent of the total number of mitotic

figures obmerved in both groups ware in the basal cell layer and forty-five
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per cent in the prickls cell layer, Sixty~three per cent were perpendiocular,
and thirty-seven per cent were parallel to the basement membrane,.

Despite the great increase in mitotic index, the ration of the planes

of division is almost the same in the control and experimental groups, See
Tables IX and X.




TABLE IX

Location and Flanes of toels

27,

Group Total Noe Basal Prickle Parpend- | Parallsl
of Mitoais Cell Layer | Cell Layer ionlar
Yo
::‘ 50 L6% 62% ag 39%
I
% Age 150 51% L9% 68% 32¢
* | Average
Beth
Growe 200 L9e5% S0.% 65% 35%
Youmg "' '
g Age 139 5% L6% 56% o
014
g Age ksé $5% 458 69% nxg
j | Avarage
Both '
Grows 895 SheSE L5.5% 62.5% 37.5%




TABLE X

Flane of Mitosis and Respective Layer Location

Flane of Mitosis to Basement Membrane

Group Cell Layer P
_ Porpendicular | S Parallel |
~ BaBRL —
Cell Layer 29.6% 18,5%
Young
Age
‘ Priockle
g Call Layer 29.6% 22,2%
% Basd
Cell Layer 33.9% 1h.13
S| a4
e Prickle
Cell Layer 29.5% 22,48
Basal Lo |
Cell Layer 3LJ5% 22,48 -
Young
g Aee Pricide
Cell Layer 21.1% 21.8%
Basal
g Cell Layer Llia6% 22.5%
0ld
Age
Prickls
Cell 22.2% 9468
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Ee Deogree of Keratinization, Suprapapillary Bpithelial
Thickness, Height of Basal Layer and Incidence of
Granular Layer.

Control biopsy specimens, Of thirty cases, a cornified layer was

present in twenty-nine. In different arcas of the same specimens the cornified
sean ranged in thickness from 3.2 to 17.0 miorons. There was some apparent
variance in thickness of the keratin layer between the young and old age groupsd
The thickness of the keratin layer in the young age group ranged from 3.2 to
16,0 miorons, with an average of 8,15, In contrast to this the old age growp
ranged from 6,0 to 17.0 miorons and averaged 14.10, There was no apparent
correlation between the degree of cornified layer and the mitotic index. Table
XI and XIX.

The suprepapillary epithelial width measurements were recorded. This
measurensnt was difficult because of the uncertainty in the tissue specinen
definitely being cut at an absolute right angh.to the surface. In order to
lessen the errors in this measurement, am@ with a tangential section wers
eliminated. Three readings were taken for each specimen and these were averaged
{The measurerents were taken from the tip of the papillae to the base of the
lceratin layer. The mumber of cell layers in the young age group ranged from
11 to 16 with an average of 12.9 rows. In the old age group these values ranged
from 10 to 15 cell layers with an aversge of 13.1« The thickness of the young
lage group ranged from 70,4 u. to 125.6 u, with an average of 106.0 u. The old
rgc group ranged from 7646 us to 160,0 us and aversged 126.7 u. Table XI,

A £inal messurement was made of the height in a single row of basal cells
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There was no significant difference in the young and old age group. In the
young age group the height of the cells varied from L.O us t0 9.6 us, and
averaged 6,38 u. In the old age group the range was from S.li to 9.6 and averw
aged 6.8) microns. Table XX,

From the total mmber of thirty specimens, fifteen showed cells containe
ing keratohyaline. If a gramular layer was present its thiokness varied from .
3 to 3 cell rows, on an average those cases without the gramular layer showed
a higher mitotic index., In this respect both the young and old aged groups
behaved the sans. The young age group without a gramlar layer had an average
mitotic index of 1.29 and that with a granular layer, a mitotic index of Oplil.
In the old age gropp, those without a gremular layer had a mitotic index of
2.1 and with a granular layer a mitotio index of 0,88,

Experimentel biopsy specimens, A hornified layer was obeerved in 29 of
the 30 specimens exasined. The degree of cormificsticn varied, but appeared
wmmmcmm~snmw'-pm.'mmw£sww
keratin layer in the young age group ranged from 3.0 to 19,2 microns with an
average of 11.9. The old age group rangsd from 3.2 to 25.6 adorons and avere
aged lilie Tabls XI and XII.

The suprepapillary epithelial width was ascertained in the ssme mamner
as before, The mmber of cell layers in the young age group ranged from 9 to
17 with an average of 1.3 rows, In the old age group these values ranged
fron 10 to 21 with an average of 13.1 cell rows. The thicknesa of the young
age group ranged from 8040 ue to k.0 us and averaged 12h.4 us The o0ld age
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group renged from 7648 us to lhlie0 ue and averaged 121.5 us Table XI,

The height of the basal cell lxyer once again showed no difference
betwean young and old age groups. However, there is a marked contrast between
the basal cells of the control and experimental groups. In the experimental
specinens the basal cell layer is move "colusnar® in sppearance, well demare
cated and the pedicles more prominent, In the young age group the height of
the cells ranged fram 6,0 to 12.8 miorons and sversged 10.1. The old age group
ranged from S. to 15,0 and averaged 10,1 microns. Table XI.

The gramular cell layer waa also asoertained from this group of speci~
nens, When the gramilar layer was present it was seen to be much clsareyr and
easioy to identify in comparison to the normal specimens and its thickness
varied from 1 to i cell layers. Omce again it was seen that the specimens
without a gramlar layer had a higheyr mitotic index, The young group without
a granular layer had an average mitotic index of 8.0 and those with a grenular
layer a mitotis index of 3.6 In the old age growp, those without the grenular
layer, a mitotic index of 6,67




TABLE XX

Measursnents of

32,

mm,wmmmnmmmcmm

Group | Keratin Layer | Suprepepiilary Epithellal Basal Celd
Thickness Thiockness layer Hedght
(mtorons) (ndcrons)
Rangs|A caf. A‘cm Range | A Range| Aversage
verage | A
Layers| layers| (u.) (n.g (ue)]| (ue)
Young
g Age 0ed | 8u16 [11«16 | 12,9 [7TO=225 | 2106 bep | 6438
1.
o | Age 6=37 | 210 (1015 13,1 |76~160 111 69 6.0
2 lroun
o | Age 3419 | 11.50 | 9=17 | 1had [80«3hk | 12} 612 | 10,10
43 7]
Age 0e25 | 1haki0 2021 | 1341 76«1k | 122 5-15 | 10,10




Keretin Layer and Mitotic Index

TABLE XII

33e

Average Averasge Mitotic Index
Growp Thiciness Above A1 Below Average
verage A
(miorens) Keratin Layer Keratin Layer
Toung
g Ago 8.16 0:53 oo%
§ o4
3 Age 110 1.85 1.51
E| voue
014 o '
g Age k0 911 8435




CHAPTER V
DISCUSSION
A« Possible Mechanism of Hydrogen Peroxide Action

The induced increase of the mitotic index, following prolonged exposure
to 30% hydrogen peraxide, appeared in both extremes of age. In an attempt to
explain the greatly inoreased mitotio index, there are several points which we
must take into consideration.

The first vieupoint which one might obviously consider is that the ine
oreancd nitotio index iz a true expression of a proportional increase in
mitotic activity. However, the increased mitotic index need not represent an
associated increased mitotic activity, but possibly a retardation or arrest
of nitosis similar to that produced by colchicine. In addition to the two
aforenenticned viewpoints, the inoreased mitotic index may be due to a relativg
increase in nitoses and associatad with a more prolonged xdtotio period 4in one
of the phases. . "

From the viewpoints which have thus far been expressed, the latter
appears to be the more likaly phenomenon. This atatement is based on two
observations which may possibly be the key to the mechanisms involveds The
first obeervation is based upon a elinical finding of the tissue specimen
before biopsy. When this tisgue was first exposed to the 30f hydrogen pere
oxide there was extreme "blanching® and for a prolonged periods Following
repeated exposure, and at the end of the 30 day period, the tissue did not
blanch casily nor as intensely as the earlier applications. In addition to

3k
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this clinical phenomentn, we observe that the mitotic index does not show a

mmmmmlammwwmmmmmmmq
peroxide application,

The possible mechandsas to axplein the above mentioned phenomsnon way
1ie in alterstions of the normal tissue metabolic processes. If two hydrogen
atoms combine with an oxygen molecule, in normal tlssue respiration, the
product 1s not vater but hydrogen peroxide (Gerard, 195h9). The hydrogen
poroxide 1s a strong oxidising sagent and in any quantity is very polsonous
to cells, In sncord with this, there are two ensymes (uxidases) which are
responsible for the bresldown of the possidble toxic accumulation of hydrogen
peroxide in animal tissue. These are catalase and pevoxidase.

Tissue catalasos function appears to be in the splitting of hydrogen
peroxide, which might otherwise accumulate during dbiological axidation and
be toxic to living cellss Catalave will a‘l.dintha breakdosm of hydrogen
peroxide to yield gaseous oxygen (mw.' i951): “

2 HigD, 2%a1aB8, 2 040, (moleoulsr oxygen)

Percxidase, if present, will act upon hydrogen peroxide and organic
peroxides to yield an active oxypen which in turn oxidises the substrate.
These are usually phenols.

H,0, Devoxidase, Hy0+ 0 (atomic exygen)
MO KO . (netabolite)

It is further hypothesized that cells in the area of prolonged hydrogen

peroxide exposure have lessensd or exhausted their sbility to produce aufficiy#
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catalase, thus the clinically ocbeerved phencmenon of lems "blanching® in the
later days of hydrogen peroxide uxposures This may be due to a diminished
breakdown of hydrogen peroxide, thus some unknown quantity of hydrogen per
oxlde would be able to enter the tiasue and produce a possible polsordng of
the cells, o

An increased mitotic activity, to compemsate for the increased logas of
the polsonad cells, may well be the explanation for a true proportional ine
crease in mitotlo index, Un the other hand a "oolohicine like® action of the
hydrogen peroxide may have ocourred with only a relative increase in nditoses
and & prolonged period in one of the phasea,

The latter viewpoint gains credence when we revisw the work on the
action of lyxirogen peroxide in controlling tumorous growths, This phenomenon
of retarding cell growth with the use of peraxide has been used experimentally
in the treatment of adenocarcinoma (Holman, 1957) Numercus animals and some
husans have alresdy been treated with marked resulte. “

Holman feels that agents which insctivate catalase or produce hydrogen
peraxide should have a detximental effect on tumors. In cssence this same
thing 18 thought to ovcwur in the use of radiation therapy. Jonizing radistions
have long been lmown to destroy malignant cells, and this may be explained
as belng due to the production in the presence of oxygen in fluld systems in
vivo, of hydrogen peroxide, the free powerful oxidiming redicals HO,, HO and
atomic oxygen as wall as the destruction of the enzyme catalase, It is a
lmown fact that tuwsor cells are low in catalase, and thus the ability of the
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peroxides to enter the tissue and retard their uncontrolled growth (Green-
stein, 15i1).

In vayious experiments (Holeroft 1952, Haldno 1953, Holaan 1957) hydrow
gen peroxide was adninietered by intraperitonsal injection, iutravencus routes)
or simply placing small quantities of hydrogen peroxide in drinking water in
order to control tumorous growths. Holman foels that the only effective way
to destroy the malignant oglls which are already deficient in catalase and
sensitive to over-axidation is to keep up & contimued administration of an
active oxidizing agents Hydrogen peroxide is the oxidising agent of cholce,
it is an excellent ionising solvent, and is obviously of great importance in
most living cells.

Loiselour (1953) has pursued a series of experinents in which he demon=
strates that the effects of irrsdistion result from primary redioactivation
ofthomlﬂﬂlﬂr@gﬂfmdinuﬂ%&m%nmlmadthsm¢

Horgan et al. (1957) showed two tmnf resotions with various organic
peraxidese On a basis of tcbal peroxide content, sutoxidised lincleic acid
was most toxic by intreperitoneal injection than any of the simple peroxides.
Thay found evidence consistent with the view that radlation toxicity is due to
initiation of chain sutoxdidation of essential fatty acids producing lethal
doses of peroxides.

Anderson (1957) showed that cells are nore sensitive to irradiation
during mitosis. The most sensitive stage of mitosis appears to be prophase
or late premitotic phase. I cells are irradiated at this time they show a
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delay or inhibition of mitosis.
Bs Mitotls Index

In the normal specimans the mitotic index of the young age group was
spproxinately doubled in the old age groupe 7The inorease was from 0,79 to 1.69
Mazvah et ale (1956) state that this finding would seem to contradict the com~
mon concept of ageing, sccurding to which bodily processes slow down and the
regenarative capacity of the tissuee diminishas with age.

When normal tissue of a similar age range was subjected to 303 hydrogen
peroxide for a period of 30 days, the mitotic imiex of both age groups was
inoreased, The young age group had an eightfold inorease in its mitotic index
in going from 0«79 to 6,50 The old age group had a fivefold inorease in
going from 1.69 to 8,60, From these figures we can see that the old age group
did not show the sams proportional response as the young groups

If our hypothesis, as stated in the initial discussion, is true in
regard to a Woolshicine like® actien of hydrogen peroxide then the above
findings would meem to contradict Marwah's previous statement. Since the
increase in the mitotic index was in proportion greater in ithe young than in
the old, this would seem to indicate & greater number of cells entering
mitosis in the young when both are under the same circumstances, or a less
danaging effect of hydrogen peroxide in the old.

From this "colohicine like" effect we can also see that the use of
mitotic index as a measuring dovioe is only a relative mechanism, Therefore,
wo fesl that mitotic index as a tool is only as important as the set of cire
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cumstances under which it is utilised and evaluated,

Ce Call Density

The dansity of the cell population of the old age growp &s compared
with the young was slightly greater in both the control and experimental
specinens, In comparing the contral and experimental specinens, the overall
ocell denaity in the latter group was seen to decline. The experimental group's
cell density decrease could be attributed to a larger sise of the cells and/or
to a greater intercellular space. Due to the irregular shape of the prickle
cells oven mare esticmates of sise would be & rather formidable tasks The basal
cells were seen t0 inorease in sise in the experimental group. Therefore, this
could sccount for the overwll deoreased cell density and possibly the apparent
decreased reproductive capacity of the experimental ocells.

The above statements could once again support the hypothesis that there
is a potential polsoning of cells ocowrring. The decreased mumber of cells
and the increased sise of the cells are mare evidence to reaffirm the initial
premise of & colchicine lile aotion occurring fyem hydrogen peroxide.

De Signifiocance of NMiferential Counts of Phases
in Mitosis

The incidence of the various phases of mitoses were somewhat altered
with the differences in age and spscimens. The most obvious alteration was in
the grester incidencs of prophase in both the young and old age experimental
specimens,

This finding could add further impetus to the colohiocine like aotion of
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hydrogen peroxide. The prolonged exposure to hydrogen peraxide could be re-
garding or "holding” the cells underguing mitosls in prophase.

Ee Location of Mitosis and Flane of Division

Mitosts vocurs mainly in the basal layer and the ons immediately overe
laying the basal layer, or the suprebasal area. Very few mitosis were located
in the higher strata of the rete ridges.

Tha "waviness" of the junction of the lamina propria and epithalium
renders it difficult to be sure if a given mucleus is in the basal or swpra~
basal layers If a rete ridge is cut tangentially, cells which actually are
4n the basal layer may appesr to be in much higher strata of the rete ridge.
This exror osn only be avcided by comparing serial sections. Becker (1952)
in support of his olaim that all Langerhans cells are in the basal layer,
using serial section, has limited the souwrce of mitosis to this layer. Ome
MrMhWMmmde‘W,wwawmh
18 nore eosinophilio than the darker and definftely basophilic prickle cells.

Approximately fifty per cemt of mitosis was in the basal layer. This
is sindlar to the results of Pinkus (1952) and Rothman (195L4) whioch wers ob-
tained with human sikin. The oxygenated specimens had & slightly higher mmber
of mitosis in the basal layer, However, the results were reasonably the sane
for the two variables. This result did vary a great deal with Marwsh (1956).
He had reported a mitosis location of 23 per cent in the basal layer and L7 per
oent in the priokle layer of husan attached gingiva.
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In ascertaining the plana of cell division, only cells in ansphase
and telophase were utilized, Many times it is difficult to determine the
plans of cell division in prophase and metaphase, therefore they were eliminate-
ede Approximately less than two«thirds of the cells were found to be dividing
at & plane perpendiculsr tc the basement membrane. Due to the many cells
found in a relationship to the basal layer, it can definitely be said that
the basal layer is one of the "cortaibuting” factors to the mitosis in the
suprabasal layer. It seoms cbvious that many of the daughter cells muat have
ascended into the suprsbassl lsyer and may or may not have undergone further
miltiplications This nay give further light to Cowdry's (19LL) conocept of
vegative and differentiating intermitotica.

The vast sindlarity of control and experimental groups planes of
division, may once agailn indicate a potential "holding® mechanism being placed
on the oells by the hydrogen peroxides

F» Significance of spit&ulttm Siue Changes and
Granular Layer Differences

There was no apparent correlation between the degree of hornification
and mitotic index. The most aignificant observation was in the greater thick=-
ness of the hornified seanm with an increase in age. This was seen to once
again inorease in the oxygenated specimens. The hornified seams in the axe
perimental specimen was somewhat more complete, uniform, and denser than that
found under normal cireumstances.

In one compareble case, the hornified soan was seen to doubls in the
experinentsl specizens as compared to 1ts counterpart in the contrel specimens.

“
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The basal ocell layer appeared to be rather constant in both the young
and old age groups. The evident contrast existed between the control and
experimental specimens. The sise of the basal layer cells, on an average,
increased by about S0 per cent in height. Thus we can say that there was a
definite size inoreass of the basal cells in relationship to the use of hydroe
gen peroxide.

Upon caloulating the mitotic index for tissue specimens with or without
a granular layer, it was found to vary in each instance. In the absence of a
gramular cell layer the average mitotic index is usually seen to be greater
than if a granular layer is present. However, too mush emphasis could be
placed on the relationship of inoreased mitosis and the absenve of a granular
layer. This conclusion has already been established by some authors, but only
where the random smspling of specinens was used. By using random sampling of
MuummaibhmtmtunmgggmmMVeum
Layer which may o usy not be present in the simple at hand, Therefore, it
mbobammortophmamﬂdeﬂc!imoﬂm«onwm&mm—
tion of mitotio activity and gramular layer.
The only resl signifioant observation in the gramular layer was in the
|oxygenated spocimens. mnmmmlulwmmm.mkm
[granules were smch clearer, as were the granular layer cells themselves. In
addition the gramilar cell layer appeared to be thicker,
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CHAPIER VI
SUMMARY AND CONCLUSIONS

The purpose of this investigation was to study the mitotic sctivity of
normal human oral epithelium, and in addition the possihle alteration in
nitosis patterns vhen exposed to hydrogen peroxide.

The following were the major observations:

l. The epithelium of human gingive was studied and mitotic indices
established. In order to sstablish a control the nommal gingiva of two age
ranges was studied, a young age group (Ave. 25 ysars) and an older age growp
(Av, 56 years)s The mitotio index in the control specimens wes 0,79 for the
young age and 1.69 for the old age group.

2¢ The mitotio index was greatly altered upon exposing the two age
Whmwmmfw%dm. The mitotic index in the experi=
mmmmwmfm,mmuw.so. The 814 age
group inoressed by five fold, from 1.69 to 8,80,

3. The oversll ocell demsity of the experimental group was decreased
when compared with that of the oomtrol group. However, in both groups the old
age had & greater density than the young age specimens.

ke After single exposures of 30%f hydrogen peroxide for a 30 day period,
an apparent prolongation of the mitotic period ccourrede This seemed to de
more mpecific in prophase, thus the apparent increase in mitotic index was not
nscessarily a trwe reflection of the mitotic activity. Therefore, the ine
oreased mitotic index is only relative to the set of circumstances under which
it is utiliszed and evaluated.
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Flate V

Figure 1. Clinical illustyation of the Diopsy technique.
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Figure 1. Photamiorograph of oral epitelium. x 500
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Figure l. Photomiorograph of oral epithelium, X
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Figure 1. Photomiorograph of orel epitheliwm. X
Mhl%mho:t va 15 minutes after
application hydrogen peraxide.
mmammownmw
the axygen is vieible as "bubbles,"

Abbreviations
A+ = Oxygen bubbles in comnsctive tissue.

Figure 1

63,




6l o




650

Plate XIV

Figure 1 and 2, Photomicregraphs

tissus has
hydrogen peroxide
many oslls in all

This




Plate XV

Figure 1. The range distribution of mitotic index in
both age groups of the control speoimens.
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Figure l. The range distribution of mitoic index in
both age groups of the experimental specimens,
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Plate XVII

Figure l. Comparison of mitotic indax in beth age
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Table A

Cell Densities

Area Measurements, Cell GeuntseTetal Cell Population, and Mitotic Index of
, Centrel Yoeumg Age Group

Planimeter Measurement|Cell Count|Ne. of|Computed|Ne, of Mitotic
in 8q. om. in Sample |Cells No. |Mitotiq Index
[Specinen| Age Area Per ,|Cells in|F

Ro. Total Sample (168u.) Total

Epithelium Ares Epith,
w1l | 22 8,09 0.48 N6 66 5322 3 0.56
M2 | 22 8.29 Oeliks 383 87 7221 8 1.1
M-l | 23 Li.80 0.61 05 66 3187 1 0.31
-2 | 23 11.66 0.87 387 LL 5188 1 0.19
ME-1 | 23 9.7h 1 0.56 305 55 5318 0 0,00
ME~2 | 23 To40 0.78 L17 53 3952 1 0025
wr-l | 23 6.03 Oelil 86 - | 65 | 3919 0 | 0.00
w-2 |23 5,91 059 | 332 |56 |37 | 2 | 060
C=1 | 23 B.67 OeSk 363 66 5031 9 2,01
MAsl | 27 7.82 0456 356 & | Lor3 2 | 0.0
MA=2 | 27 7457 0469 503 7h 5587 L 0,72
MB-l | 27 ToT1 0031 237 70 5582 L 0.68
MB«2 |27 Le51 O.18 15k 62 2819 1 1.80
A<l | 27 13.23 0.58 393 68 8936 5 0.59
A2 |27 10,63 0.k7 150 28 2947 S 1.40
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Table B

Cell Densities

Contrel 0ld Age Oweup

Area Measuresients, Cell Counts-Total Cell Population, and Mitetic Index of

Planineter Neasurement [Cedl Count|Ne. of [Computed|Ne. of |Mitotic
insq. ome  |in Sample [Cells | Ne. |Mitotis| Index
Specimen| Age Ares Per :iCells in|Pigures
. Total Sample (100n) | Tetad
Epithelium Avea Epith.
w1 (b9 | 7.24 0.63 373 59 | L286 | L 0,93
w2 (b9 | 9.65 0,18 | 179 99 | 9892 | 6 | o.62
WPl |50 | 730 o6 | 295 6 | ur9 | 9 | 1.0
w2 (50 | 13.58 036 | 24 3 | ses | 7 | o0
B (53 | 2573 o3k | w2 | & |13,500 | 30 | o
w1 |56 | 7.3 ok | 32 69 | sa8 | 8 | 1.5
Mo-2 |56 | 10012 0.25 | 170 68 | 6868 3 Oulil
wed 58 | s5.23 o | 254 % | 3907 | 3 | o
w2 |58 | 228 | oy |3 | & | e | 8 | ouss
Q1 58 | o2 0.55 | 235 W | we2 [ 10 | 2.0
Q2 58 | 90 037 | wm 35 (3328 | 8 | 2.3
ML=l |60 9.2 0037 225 (3 § s727 18 3.10
w2 6o | 7. 032 | o7 o | a6 | B | 2.
w1 |63 | 9.02 032 | 227 n | e | 3 | 3k
2 (63 | 6.36 ook5 | Loo 89 | s6r9 | 16 | 2.80
T2




Cell Densitien
Area Measurements, Call Counmta«Total Call Population, and Mitotio Index of

Table C

Experinental Young Age Greup

Planineter Measurement|Cell count|No. of [Cemputed|No, of |Mitotic
e S - B
Yoo Total | Sample (100u)| Total
Epithelium Ares Rpdth,
10=31 (22 | LeT2 Osk9 243 50 | 233 | 10 L2
10«32 |22 SelB 0e59 Léo 78 Lo3? 13 3.h
10-41 |23 | 7.38 0e52 | 106 69 | sos7 | 2 | .3
-2 (23 | 10.24 oudd 208 1 Sige 60 | 1.8
o<l |23 6,89 0.38 as a kot 6 1.k
10«51 (23 Seli9 Oehih 180 L} 225 12 Sel
1024 (23 | 7.1 035 | m5 | & | m6s | 12 | 27
p=l |23 6488 0425 134 % 3687 36 9.8
D=2 (23 | 10.%% 0022 85 3 | wrz | ;2 | 223
10w20 |27 3.99 0.34 a 65 2593 1 Se0
1021 |27 8.82 Oehio 253 &3 5513 23 hal
.22 (27 | 9.95 oohs | 282 63 | 6589 | 68 | 10.3
1023 |27 | 5.2 0.32 | 1% 62 | 3523 | 13 | 3.7
Bl (27 8.84 0e39 206 53 L6687 30 bl
B |27 5480 Oebkiks 287 és 3181 9 2.3




Table D
Sell Densities
Area Messurements, Cell CountseTotal Cell Populstion, and Mitetic Index of
Experinemtal 0ld Age Oroup
Planineter Measurement|Cell Count|No. of|Cemputed|No. of [Mitetio
in 8qe ome in Suple | Cells| Ne, of [Mitotis| Index
Speatnen|Age T 1 Tives | Per |cells tn|Figures|
¥oe Total | sample (200u)( Total
Epithelivm Area Epith,
101 |49 8436 0e36 233 65 5399 | 3 8e5
102 b9 | 6.6 Ou52 L2l 82 | =87 | 25 Leb
1a-D6 150 | 6409 032 187 5T | W | W Lo
10:G2 |50 | 74kB Osli3 a2 b | 2992 | W0 | 13.3
Io<ah [53 | 6l72 0blio 332 83 | horr | 3% 649
1603 |56 | 779 0s55 236 W3 | k2 | W |22
1009 |56 | L2 o8 | w6 | 72 | 3187 | 22 .| 69
1a<Ch |58 | 3.8 0,39 210 69 | 2186 | W3 | 1827
w5 |58 | 3.82 0,35 | 22 6 | aws | 35 | a2
1608 |58 | ka7 06 | 322 70 | 3m | 3 941
1009 |58 | S.50 Osli2 269 & | 3820 | W | 23k
106 (60 | S.30 0s56 | 335 s9 | 3132 | 18 5e7
W09 |60 | 3.42 0e36 285 79 | 2105 | 19 740
101 63 | 5 0siS | mh 70 | L9 | 19 | ke
105 (63 | 789 o2 | 219 & | so13 | 2 | 507
The




Table £

Mitetic IndexwInocidence of Gramular Cell Layer; Measurement of Keratin Cell
Layer, Suprapapillary Murmd n::'aecm Layer Thickness in Control
oung roup

N Neasurenerts of Epithelisl Cell Layers
 in Morome
Specimen | Age |Mitotio | Gramilar

Roe Indax Cald Keratin | Suprepapillary Basal

Layer Cell Ridge Cell

Layey Layer
Mw) 22 056 |Ince 1 teo 2 95 138.4 . 640
| 22 .1 Ince 2 6.l 108.6 Lot
HDw, 23 1155+ § Ines 1 Le8 108,.8 740

MD¢ 23 039 |[Ince X to 3 9.6 102, L
ME-) 23 0,00 Incs 1 16,0 112,0 6.h
M2 23 0.25 Ince 1 33»2 105.6 Se?
el |23 | 0,00 |mee 1 to 2 3.2 . 176,0 oS
M@ 23 0,60 |Ince 1 to 2 Suli 105.6 Gely
Cel 23 2,00 Nene 3.0 125;6 60’&
HA=Y 27 0sks0 Inoe ) 12,8 70k by
MA=g 7 0aT2 |Inoe 1 to 2 11.2 9640 9e6
MBl 27 0.68 None Be8 9640 Galy
HBwR 27 | .80 None 8e3 124.8 bely

7%




Table P

Mitotio Index-Inoidence of Gramular Cell Layers Measurement of Xeratin Cell
Layer, Suprepspillary Ridge and Basal Cell Layer Thiockness in Centrel
014 Age Oroup

Measurements of Epithelial Cell Layers

in Miorons

b e~ ol prrvey ey g

Layey Ccell Ridge Cell

Layer Layer
Mial |49 | Ou93 None 640 9248 6eli
ME«2 | k9 | O.62 Nons 946 115.2 6els
MPw 50 | 1.9 None 6ol 89.6 6ok
HP+@ 50 | 070 Hone Lie0 128.0 6kt
Re), 53 | Ol Ince 1 16,0 150.,0 6eli
MO« 56 | 1450 |Imoe 1 te 2| 16,0 89.6 6eli
o2 (56 | ol | mee1 | 192 1246 740
M-l |58 | 076 Ino, 1 12.8 7648 6ol
MM«@ 58 | 0.95 Inc. 2 17.0 10848 6uls
Qa2 |58 | 2.0 None 18.2 ke Tk
G2 |58 | 230 None 2Use0 160,0 o7
MLl 6 | 3.0 None 7«0 1088 16,0
ML~ 60 | 2,90 None 16,0 102.h 6.8
ME-1 63 | 3.0 None 12.8 9942 96
MK-2 63 | 2.80 Kone 16,0 8946 bek
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Table G

Mitotic IndexwIncidence of Gramular Cell Layer; Messurement of Xeretin Cell
Layer, Suprapspillary Ridge and Basal Call Layer Thiciness in Experimental

Young Age Group

Measuremants of Epithelisl Cell Layers

Specinen | Age | Mitotic | Gramular 1n Movore
e | e || CTRET|
Laysr Layer
10=31 |22 | L.2 Nous 16,0 koo 96
1032 |22 | 34k Foune 14,0 10546 10,2
Io«hl |23 | 53 Hone 1640 b 15 98
I0Wi2 |23 |15 Noue 3.0 k0. 96
Io=hh 123 | 14 Inoe 1 to k| 19.2 13kl babs
Ia=51 |23 | Sa Comps 3 16,0 | k.0 9eb
108y |23 | 247 Compe 3 | 946 1312 6ol
Dwl 23 | 9.8 ¥one 12,8 1.2 12,8
D=2 |23 |223 Nome 3.2 128,0 12,8
IG=20 |27 | 5.0 Ince 1 to 2| 12.8 80,0 8e2
Wwe2l |27 | kel None 12,8 112,0 12,8
IG=22 |27 |10,3 None 3.2 112,0 12,8
=23 |27 | 347 Ince 2 to 3| 12.8 1.6 640
Bel 27 | Gl Kons 12,8 115.2 12,8
Be2 27 | 23 Novie 12.8 118.L 12,7
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Table H
Mitotic Index-Incidence of Gramular Cell Layers Measurement of Kerstin Cell
Layer; Suprapapdllary Ridge and Basal Cell Layer Thickness in Experimental
34 Age Group
in Microns
Epecimen | Age | Mitatic | Oramular
Hoe Index Cell Keratin | Suprapapillary Basal
Leyer Ceall Fidge Call
layer Layer
<Dl |k L6 Nene 6eli ki, 0 T2
=02 |49 b6 None bel 02,k éoli
1006 | 50 Lo Mone 15,0 128,0 845
10«02 |50 | 13.3 Rone 2546 12,6 13,5
Ww-ah |53 B9 Nene Bekt 76,8 Gels
1503 56 12.9 None 0,0 192,0 8,0
w9 |56 | 6.9 None 3.2 12,0 946
1=Cl |48 15.7 Rove 22,0 80,0 96
15-CS |58 | 12 None 19,2 9640 12,8
10«08 58 %1 Inc. 1 12,8 128,0 98
10<C9 58 13.k Inc, 2 to 2| 12,8 121,0 6.h
10=AS 60 Sel None 1540 112,00 96
10«9 60 649 Home 24,0 138,0 15,0
Io-Al |63 6s5 |Ince 2 to 3| 22,4 k.0 -12,8
a5 |63 | 5.7 Ine, 2 2040 128,0 16,0
78a




APPROVAL SHEET

The thesis suitmitted Yy Antheny Wa Oargiulo has besn read and
approved Yy thres mesbers of the faoulty of the Graduste Schoels

The final coples have bosn examined hy the directer of the thesis
changes have been incorporated, and that the thesis is now given final
approval with reference to content, form and mechanical accuracy.

The thesis iz therefore accepted in partial fulfiliment of the
requirements for the Degres of Master of Sclence,

Frank M, Wents, DeDeSey MeSey PhaDe

.




	Mitotic Activity of Human Oral Epithelium When Exposed to Hydrogen Peroxide
	Recommended Citation

	img001
	img002
	img003
	img004
	img005
	img006
	img007
	img008
	img009
	img010
	img011
	img012
	img013
	img014
	img015
	img016
	img017
	img018
	img019
	img020
	img021
	img022
	img023
	img024
	img025
	img026
	img027
	img028
	img029
	img030
	img031
	img032
	img033
	img034
	img035
	img036
	img037
	img038
	img039
	img040
	img041
	img042
	img043
	img044
	img045
	img046
	img047
	img048
	img049
	img050
	img051
	img052
	img053
	img054
	img055
	img056
	img057
	img058
	img059
	img060
	img061
	img062
	img063
	img064
	img065
	img066
	img067
	img068
	img069
	img070
	img071
	img072
	img073
	img074
	img075
	img076
	img077
	img078
	img079
	img080
	img081
	img082
	img083
	img084

