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CHAPTER I

INTRODUCTICN

Mitotio sotivity has been studied in experimental animals and the
formalation of a mitotic index, the mumber of cells in mitosis per 1000
oslls, has been determined for these animels under various environments,

Henry's findings (1952) in rabbit mitotic activity initiated the
use of this experimental tool for work on the oral epithelium,

The work of Marwah (1956, 1950) established the mitotio index of
the attached gingiva in the human mele in different age groups (25 to 35,
50 to 75), the older group showing a significant increase in mitotic
astivity, The presence of inflammstion inocreased the mitotio index,

Bullough (1945) reported changes in the epidermal mitotic index
of female mice that were correlated with hormone changes in the estrus
gyocle,

This study will attempt to determine the mitotic index of the
atteohed gingiva in the "normal® human femals, age group 20 to 35,

The resultant index will be instrumental in establishing the
femsle mitotic index for different age groups, during different periods
in the menstrusl cycle, and under varied environmental and pathologiocal

conditions,

1,




JHAPTER II

PEVIEY OF THE LITERATURE

The juantitative study of mitotic aclivity was initiamted by Minot
(1908) when he observed that there was e variation in the rate of mitotic
aotivity in different tissues of the rabbit embryo. He wes elso the first
to describe the mitotic index, the number of cells in mitosis per 1000
colls,.

Ae Mitotic Activity in Different Tissues
Humen Studise

Thuringer (1924, 1928) recorded the earliest human mitotic counts,
Using adult tissus he found one mitosis per 2414 ocells (MI J41) on the
83alp, one per 578,525 cells (MI ,0026) on the skin of the leg, and one
mitosis per 268,275 ocells (MI (0037) on the ear,

Ooopar and Sohiff (1938) recorded a mitotio index of 4.6 on en 8
duy humen prepuce, In 1959 Cooper recorded a 3.8 mitotio index on the
propuce of a newborn,

In 1949 Andrew and Andrew while examining the adult anticubital
region epidermis recorded a ,13 mitotic index.

Katzberg (1952} found the abdeminal skin index varied with the
ags, having a renge of .23 to 76 .

Pinkus (1952) found a 1,59 index on the forscrm flexor surface of

a 46 year old mumen, Table I.

24
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Animel Studies

Studies on eessler to obtain snimel specimens have been dons on
various tissues, These are summwrized on Table II, The mitotio index was
shown to vary with the animel, the ares studied, and the age,

B, Mitotie Rhythm

The Fortuyneven Leyden study in 1916 on various tissues of young
kittens showed & variance in the rate of mitotic activity during dif-
ferent times of the day, Peak sotivity was recorded from 10130 M to
2100 AM whereas 103150 AM was found to be the time for minimal activity,

The time of peak mitotis activity is not standsrd for all animals
or all tissues, Henry (1952) found the meximel activity in rabbit bucoal
micosa odcurring at 1100 FM while the minimal oocurred at 10:00 PM,

A recent study by Scheving (1957) on human epidermis has shown
the peak aotivity to ooccur at 12100 M (midnight) and 400 P¥M,

Findings are suumerized on Taeble III,




TABIE I

Mitotie Index~ Humen

Age Region Mitotis Index Autheor Year
Adult Epidermis«scalp o1 Thuringer 1924
Adult Epidermis=leg 0026 Thuringer 1928

-ear L0357

8 dey Epidermis<prepuce 46 Jooper and 1938
Sehiff

Newborn Epidermiseprepuce 38 Cooper 1939

Adult Epidermis~antiocubital ol3 Andrew and 1949
Andrew

Adult Epidernis-abdonen 25 1o JT6 [EKatszberg 1952

46 years Epidermiseforearm 1.59 Pinkus 1952




TaBLE 11

¥itotis Indoxe Animals

Se

Animal Age Region Mitotis Index Authoy Tnar
Mice le7 days  Abdomimal 9.8 Carleton 1554
Skin
Mioce 28 dayse Abdominal 0.8 Blumenfeld 1959
Skdn
Mioe 50 deys  Ear 3kim 1.4 Gooper snd 1940
Franklin
Mice 10 days Poot Pad 2542 Basal Jowdry and 1okh
27,0 Spincus Thompson
Mios 60 days Intersespular 2,0 Gluckeman 1945
Skin
Mice 42456 deys  Esr Skin 1.69 Knowlton snd 1949
Hompeluann
Mioce 42456 days  Ear Skin 0.78 Knowlton and 1950
Widner
Oat Adult  Foot Pad 237 Thuringer 1559
Rat 300 deys ABdominal 0,58 Andrew and 1949
Skin Andrew
Rabbit 100 dsys  Orsl Mucoss 5,1 Henry 1551




TABLE IIX

Mitotic Rhythe

6o

Animal Peak Mitotio Astivity Author Year
dat 10550 PM to 2100 AM Fortuyn=ven Leyden 1916
Rebbit 100 P Hemry 1952
Humen 12400 ¥ and 4400 PM Soheving 1957
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Jo Factors Influencing Mitetic Aotivity

Extrinsic and intrinsic environmentsl factors have been shown teo
influsnce the rate of mitotic activity,

Carleton (1954), when examining the effect of light upon plant growth,
observed that cell division progressed at a greater rate in the dark, Oone
tinuous exposurs to light suppressed csll divialon,

Blumenfeld (1939), in a study of mitosis in the spidermis of the albino
rat, spsculatod that the early morning inocresse was related to a higk body
temperature at that time, In 1943 he showed that regenerating epidermis
had double the axount of sotivity that was prezent in normal tissue,

Injections of colchicine, which depressed mitosis, were first uaed
in mioe by Oowdry snd Thompson in 1944, Bullough, W. in 1947 found that
colohsins stopped mitosis at metsaphase,

Bullough, ¥. {1949) found mouse ¢ar epidermis to have a higher mitotic
index in the first fourth of life, a decrease in the second fourth, an in-
sroase ths third or middle aze period, and finally a decrease in old age,

Bullough, We (1952) found the following factors increased the mitotic
index in animalss

1, sleep or rest

2. increesed blood sugar level

%, increased intracellular oxygen tension
4, injection of starch in saline

5. injection of starch and vhosnhates




6.
Te
8.

injection of sugar and phosphates
injection of glysogen

injection of testosteroms and estrogen

Ho found that the following fmctors produced a decrease

1.
2,

Do
4,

Se
6.
Te
8.

9e
10,

11,

12,

3.
14,
18
16,
7.

less food
exoessive mussular exercise
cold

injection of phloridzin (interferes with the process of phos-
phorylatiocn)

injection of insulin iate non~diabetios
daoreased hlood sugar levs)

oastration

decrsasaed latracsllular oxygen tension
small amounts of iodoacetate and floride
active cell movement

syanide (interferss with phosphorylation in the asytochroms
system and prevents oxidation)

malonate (interferes with the oxidation of sucoinate to
fuserate in the Krebs ayole;

inareansd osmotic pressure
machaniocal injury
ultra~riolet light

X ray and beta radistion

poisons of ths tryptoflavine or radiomimetio group
(disturbs nucleoprotien metabolism)

8.
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18, narcotics (interferes wiith dehydrogenase)
19+ nitrogen mustard (interferss with hexcgensse )
20, hydroquineme (interfores with glycolysis)
2i, gluossortiseid heoruones

22, sortisone (afier estrogen)

Bullough, He(1945,1947), in & study of founle mouse epidermis, che
ssrved the yreatsst mitotis index in prosscirus follewsd by a gradual
desreass, The lovest mitotio imdex wes recorded at the first day of diestrus,

The mitotic index was inoressed with the injeotion of estrogens.
Prolonged or szceszive injecticas had an oppoaits effact,

De 3tudios of the Oral Musosa

In 1952, Heary found & varistion of mitotic rhytim in the mitotie
nchivity of the rabbit oral mucisa, The grestest inder, 7.2, was found
at 1400 P, the lsast at 1000 Py,

Butley (1953, injected estrogen into young rats, young mice, snd
s year old mice, then obaserved tie supperiing structures of the wolars,
014 mice showed en initial proliferstion of ths gingival papillse, This
proliferation socn subsided then pookets wers formed,

Werdz (1952, showsd no ocorrelation with age or sex and the thicke
ness of the oral opitheliuvwm, No mitotic ocounts were done,

Hulberg (1954) showed an inhibition of mitotic sotivity in the
connective tissus of the interdental papillse of rats which wers treated

with large doses of cortisome, / night high and day low in activity was




10,
chserved,

In 1954, Muhlemsm found & night low and day high in retromolsr pad
mitotio counts in rats,

Mitotio aotivity of fibroblasts in the periodontal ligament space
inoreased when abnormal force was exerted on the teeth (Mteupuapun, 1954,

Marweh and Weinmenn (1955) found & sex difference in orsl epithelial
cells in the human, Seventy«five peor cent of femsles showed the presence
of & nmuclear sex particle in cells of the oral epithelium,

In 1956 they studied the attached gingiva in the humen male and re=
corded s mitotic index of .98 in the 25 to 35 year old group as compared
o0 1,56 in the 50 to 78 yesr old group, Specimens were collected from
2100 PM to 4100 PM, There was no correlation with cell density or kere
etinization, Chronic inflammation (1960) showed en inorease of mitotis
activity in 50 per oent of the cases observed in both age groups,

Gergiulo's findings in 1961 supported the previously established
male mitotio index for both age groups,

In 1965 silberkweit studied inflemmed gingive and found a mitotio
index of 514 in boys (age 5=13) and 575 in girls (age 5=13),

No studies have been done on the mitotic motivity in the oral

epithelium of the human female,




CHAPTER I1I
METHODS AND MATERIALS
Biopsy Procedure

The biopsy specimens for this study were obtained from the attached
gingiva in areas which appeared to be clinically free from inflammation,
The extent of the ares used in most cases covered the attached and marg=
inal gingiva of two teeth,

Twenty~four human femnles were selescted for the study, esch bsing
in the ags group of 20 to 35 years and 15 days from the onset of mene
struation, All biopsies were obtained at a standard time (2100 PX to
4300 FM).. Medical histories were obtained from eamch patient, Those
having a history of recent pregnancy, treatment for gynesological prob-
loms, and under present mediocal treatment or using any medisaments were
eliminated from the study,

A topical anesthetioc, Ganaiden, was applied to the alveoclar mucosa
in the approximeting sres, Infiltration snesthesia (Xylooaine, 1/60,000
epinephrine) was used to prepare the srea prior to incision,

The aree selected was incised with an Orban gingiveotomy knife,
The tissue was then carefully removed from the teeth and washed in room
temperature water to remove the blood, The specimen was immediately
imzersed in Zenker's formalin solution for fixstion,

A periodontel surgical dressing was applied to the wound and allowed

to remein in place for five days, Analgesics were not needed snd not

1l




usad, No patient discoufort was cbserved or resorded,

Spesizon Preparation
The tissus apsoinsn wes fixed in the Zenker's formslin solution for

eight hours sfier which time it was weshad in cold tep watsr for 24 hours,

Aftsr embedding in paraffin, € mioron seotions wers mede which wers out
at right angles to the surface ¢f tho spssimen,

Staining was dons with homotoxylin and essin,

Analysis Zrocedure

Random ssotions ware seleoted from emsh apsoimsn, The ssclion wes
placed on a projection wmioroscope, magnified 100 times, and & trasing
made of Lhe entire projecisd spithalium, Varification of the mgnifie
gation was determined by projesoting a disk micromster.

The atlachad gingive, fres from inflammatory cslls, was merksd on
the tracing, The area was examined microzsspieally (high dry %00z} for
oells undergzoing mitosis,.

Jolls undergoing mitotic division wers recorded on the tracing.
The phase of mitoasis, plane of division, and losation in {the epithelium
ware recorded in ohart fornm,

Pbosss of Mitosiss Setablished stendards for phases of mitosis
“ere used,

1, Prophase = the ohromosomes become darkly stained and move to

the middle of the cell, nuclesr menmbrane loss

2. Metaphase~ the chromosomes align themselves along the ejua~

torial plate




5.
5« Anaphase - the daughter ohromosomes separate from ons ancther
4, Telophese~ the division of the oell body into two daughter cells
Plans of Divisions The plane of division was recorded as either
perpendicular or parallel to the basement mexbrane,
Looation of Division in the Epitheliel Layers: Each cell in mitosis
wes recorded in its relationship to the layers of the epithelium,
1, Basal cell layer
2+ Spinous cell layer
3+ Granular cell layer
4, Keratin layer
Cell Populstions: The total surface area of the attached gingiva was
measured using a surface planimeter, aalibrated in square centimeters,
A small area was selectdd, measured, and the number of cells found in
this sample ares was recorded, By extrapclation the number of cells in
the entire attached epithelium was determined,
dtotis oxs The nmumber of cells in mitosis per 1000 cells, the
mitotic index, was determined through recording of mitotic cells versus
total ocell population in selected ssmple aress, The ratio of mitotic cells
per 1000 oells was then mathemationlly determined,
Jell Densitiess Ssmple aress were selected and the mmber of cells
per 100 aguare micron areas were resorded,

Additional Recordingss The degree of keratinization, suprepspillery

thickness of the epithelium, height of the basal cell layer, and the

presence or absenoe of 8 granular cell layer were measured using a diso




mioroswter,

14,




JHAPTER IV
FIND INGS
Ao Mitotic Index

The mitotic index (number of oells in mitosis per 1000 cells) was
determined for esch specimen utilizéng the area of the attsched gingiva,

The indices runged from 0,12 to 1.48 end aversged 0,74,

The stendard devistion (3.,D.) is 0,151, Kleven (11) out of twenty~
four (24) are within one standard deviation, Seventeen (17) out of
tweniy=four are within two standard devistions, Ses Table IV,

89,722 sslls were cvbserved for the presence of mitotic activity,

Be Uell Density

Cell denaity, the number of cells per (IOOu)a, averaged 54 and
varied from 31 to 89, See Table V.

Js Differential Counts of Phases in Mitosis

The phases of mitosis (prophase, metaphase, ansphase, and telophase)
were tabulated as to their frequenoy of occurrence, The following pro-
portion existed %5 31355 12 ¢ 2,

A total of sixty-three (63) mitotic figures were recorded in this
study. The percentage of mitotio phases was s follows:

Prophase A40%
Metaphase 29%
Anaphase 16%
Telophase 16%

15 .




16.

TABLE IV
Mitotio Index
Specinmen Mitotie Devistion

No, inédex

1, 0469 - 0.05
2, 0.79 0.95
3 1,16 042
k., 0,48 - 0,26
D 0.75 - 0,01
6. 0.31 - 043
Te 0,52 - 0,22
8. 0,12 - 0,62
9e 052 e 0,22
10, 0.67 - 0,07
il, 0.8 0,12
12, 0,42 - 0,32
13, 1.19 0.45
14, 0.84 0.10
5. 1.30 0,56
16, 0.69 - 0,05
17. 0.5 0,01
18, 1.48 0.74




TABLE IV (aont,)

Mitotis Index

17.

esm——
Specimen ¥itotlio Devietion

Ko, Index

19, V.75 0.01

20, 0463 - 0,11

21, 0,91 0,25

22, C.78 0,04

2. 057 - 0,17

~
24,

- OQZ&‘




18,
TABLE ¥
Cell Deneity
Spscimen Average Jell Average
Yo, Density Mitotic
(100u) Index
m o e el

1. L[4 .69
2, 89 0.79
e 54 1.16
4, 38 0.48
De 52 0.73
6. 42 0.31
7o 45 0.52
8. 76 O.12
9 55 CH2
16, 31 Ue67
11, 55 0,86
12, 46 O.h2
1. 6u 1.9
14, 41 084
15, 48 1,30
16, Sl 0.69
17. 47 0.7
18, 56 1.48




TABLE V (oont,)

Jeil Lensity

Specinen Average Joli Average
Ko, Density Mitotie
(1)@ Index

19, 62 U
20, 55 0,63
21, 65 U9l
224 59 .78
2D 5T VST

24, 62 0450
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De Lozation of Celle in Mitosis and
Their Flens of Divieion

Jells in witosis were found in ihe basal cell layer and deeper
layers of the stratum spinosum, A total of sixty~three (63) mitotie
cells were reccrded, Thirty-five (35} per cent were found in the baea)
layer end sixty~five (65) per cent in the lower prickle cell layers,

The rlane of division was determined for cells in late metuphose,
enaphase, and telophase, Plans determinstion is difficult to aacertain
in prophese snd early metaphase, They were not included in this part of
the atudy,

Perpendicular divieion was noted in 18 csses (47%) ; perallel éie-
vision in 20 cases (53%), Sse Tables V3, VII, VIIX, IX, and X.

E, Dogree of Xeratinizatien, Suprapspillary Zpithelisl
Thickness, Height of Pasal Leyer, and Incidence of
& Jrsaular Layer

A keretin layer was pressnt in all cases but two (92%), The width
varied from 4.0 to 36,0 miorons with an sversge of 13,41 miercns. See
Table XI,

The suprapapillary epithelial thickness varied from 54.0 to 524,0

mierons, with an average of 155,79 microns,

The height of the basal laysr sveraged 7.99 miocrons and varied
from 4,5 to 15,0 miorons, See Table XI.

A granular cell lsyer was present in 14 epecimens, 586,
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TARLE VI

Looation of Mitosis

Specimen Mitotio Total No, Looation of Mitosis
Fe,. Index of Jells —— v 7
in Mitosis Basal Cell Layer Priokle Uell lLayer

5 2 5
2, UeTY 5 2 5
Se 1416 5 2 3
b 0.48 2 2
De G2 2 2
6. Ce3l 1 X
7o 052 2 2
8. 0.3 1 i
9e C.52 2 3 1
10, C.67 i i
11, 0.86 3 1 2
12, Ulk2 2 1 1
15, 1,19 2 2
14, O.84 2 1 1
B 1.30 4 Py
16, 0.8% 2 1 1
7. 0.75 2 2
18. 1.48 5 2 3




TABLE VI (oont,)
Looation of Hitosis

|~ 4
Specinen Mitotioc Total No. Looation of Mitomis
No, Index of Cells
in Mitosis Basal Cell Layer Priokle Cell Layer
19. 0.75 3 1 2
20, 0.63 2 2
21, 0.91 5 1 4
22, 0.78 3 3
3, 057 1 1
2k, 0.50 1 1




TABLE Vi1
Phaae of Mitosis sand lLayer losation

Speoimen Mitotis Bassl Osll Layer
He, Index

mm mhuc Anaphase Telophose

1. 0.69 2

2. G.79 2
. 28 1.16 1 1
A, 0,48

Se 0.75

8. Q001

Te 052

- 0.12 i

9 0.52 i

10, 0.67 1

1. 0,86 1
12, 0,42 i

3. 1.19

14, 0.8 1

5. 1.30

16, 0469 1

i7. 0.5 2

18. 1.48 1l 1




TABLE VII (cont,)

Fhase of litosis and lLayer Looation

Specimen Hitotic Basal Osll Layer
Ko, Index
Prophmes DMetaphmse Anaphase Telophase

19. 0.7 1

20, 0.65 1 1

21, 0,91 1

22, Q.78

25, 057

24, 0,50 1




TABLE VIII

Poase of Mitosis and Layer Loocation

Specimen Mitotioe Prickle Cell Layer
Ko, Index
Prophase letaphase Anaphase Telophase
1. 0,69 2 1
2, .79 1 1 1
3 1.16 2 1
by Uhe 1 1
De 0.7 2
6. Gl 1
Te 0.52 1 1
8. Cll2
Fe 052 1
10, V67
il. 086 1 1
12, U2 1
3. 1,19 2
14, 0.84 1
5. 1.5v 4
16, 069 1
17. 0.7
18, 1.48 2




TABLE VIII (cont,j

Phase of Mitosis and lLayer Location

Specimen Mitotie Prickle Csll Layer
No. Index
Prophase Metaphase Anaphase Telophase

19. 0.5 1 1
20, 0.63

21. 091 1 2 1

22, 0.78 1 1 1

2. V37 1

24, 0.50




27.
TaBl: IX
Plens of Mitcsis

Specimen  Mitotis Total No, Plsne of Mitosis

No. Index of Cells
in Mitoeis Perpendioular Parallel

1. U.69 3 3
2. 0,79 5 b >
De 1.16 5 4 1
4, 0.48 2 1
De el 2
6. .51 1 1
Te J58 2 1
8, U.l2 1
e 0,52 2
1o, 0.67 1
11, 0.8 3 bJ
1p. 042 2 1
15. 1,19 2
14, V.84 2 1
15. 1,30 4
16, 0,69 2 2
17. V.75 2 1 1
18. 1,48 5 1 3




TABLE IX (eont.)
Plane of Mitosis

Specimen Mitotis Total No, Plane of Mitosis
He, Index  of Cells
in Mitosis Perpendicular Parallel
19. 0.75 5 1 1
20, 0.63 2 2
a, 0.91 5 1 2
22, 0,78 3 2
5 057 1 1
24, 0,50 1




TABLE X
Plans of Mitosis and Layer Loostion

Specimen Mitotiec Basal Cell Laysr Prickle Cell Layer

Ho,

Index

Perpendicular Parallel Perpendiocular Prarallel

1.
2.
5.
he
5e
6.
7.
8.
e
10,
11,
12,
3.
14,
3.
16,

17.
18,

0,69 2

0.79 2 1
1.16 2 2
0.48

0.75

031 1

L S )

0.52 1
0,12

0.52

0.69

0.86 1 2

042 1

1.19 1
U.84

1,30

0.69 1 1

C.D 1 1

1.48 1 1 1




Plans of Mitosis and layer Lecation

TABLE X (oomt.)

50,

Specimen  Mitotie

Basal Cell Layer

Prickle Oell Layer

No. Index
Ferpendiouisr Termllel Ferpendiculsr  Peraliel
19 0.
20, 0,63
21. 0.2
22, 0.78
25 057
24, 0.50




xl.
TABLE XI
Keratin and Mitotio Index

Specimenn Mitotie Keratin Layer

No, Index

gtvz:i;‘::u ranes

(miorons ) (miorcas)
1, 0469 11,7 940=18,0
2, 0.79 10,8 4 B=27,0
3 1.16 12,0 9402225
&, 048 103 940413 .5
p 0.7 nons nons
6o 031 nons none
Te 052 12,7 9.0e18,0
8. 0.12 1043 940=13 45
Se 052 27.0 22,556 40
10, 0.67 274 22,5=36,0
11, 0,86 11,2 940=13 5
12, 0,42 94 90«15 .5
13, 1,19 Te2 4.5=13 5
14, 0,84 11.7 940=15 5
15, 1.30 1 4 9,0=18,0
16, 0469 13.5 940=18,0
17. 0.75 99 940=13 5
18, 1.48 9.9 940=13 3




TABLE XI (cont,)

Keratin snd Mitotis Index

Spsoimen Mitotio Keratin Layer

No,. Index

Average Range

Thickneas

(miorons} (microns)
19. 0.75 12,6 F0%18,0
20, 063 12,6 9.,0-18,0
21, 0,71 2502 2205" 5115
220 0.78 2502 2205'51'5
23, 57 18.9 1354515
24, 0,50 18,0 13,5422 .5




TABLE XII

Htotic Index; Measurement of Keratin Cell Layer
Suprapapillary Ridge and Basal Cell Layer Thickness

rs in ¥icrons

H¥easurements of @gzghslggéﬁggii;ggye in X

Specimen Mitotic Index Keratin Suprapapil Basal
No. Cell Ridge Cell

Layer Layer
1. 0.69 11.7 270.3 10.2
2, 0.79 10,8 X26,5 9.0
De 1.16 18.0 185.4 742
4, 0.48 10,3 148.4 Te2
5. 0,73 none 166.6 742
6. 0.81 none 219.6 5.8
Te 0.52 12,7 147,8 8.1
8. 0.12 10,8 R01.6 7.6
O 0,582 R7,0 225,0 7.6
10, 0.67 27.4 529.4 TR
11, 0.86 1.2 100,6 7.0
12, 0.42 9.4 7R.1 9.0
13, 1.19 7R 122.4 742
14, 0.84 11.7 100.8 8.1
15, 1,30 1lde4 153.0 2.0

1s, 0,69 15,8 135,0 .




TAPLE ¥IT (cont.)

Hitotic Index; Yeasvrement of Keratin Cell Layer,
Suprapapillary %dee and Basal Cell Layer Thickness

vy T

Heasurements ol Apitheiial Cell Layers iu Mcrong

Specimen Mitotic Index Kerafin Suprapapillary Basal

Yo, Cell Hidge Gell

Layer Layer
17. 0.75 2.9 165.8 2.0
18. 1.48 9.9 144.0 2.9
18. 0.75 12.6 6.4 2.0
20. 0.65 12,5 B4.6 8.1
21, 0.91 25.2 172.8 9.0
2. 0.78 25,2 156.6 8.1
23, 0.57 18.9 126.5 Tel
R4, 0.50 18,0 117.0 (1




CBAPTER Y
DLSCUS3ION

This study has attempted to determine the mitotic index of
normal human females in the age group of 20 to 35,

The mitotic index (the number of cells in mitosis per 1000
cells) has been used as an experimental tool to determine any
changes in mitotlc sactivity that might occur under differsni var-
iadbles such as age, sex, and time of day.

The introduction of mitotic counts into studies of the oral
epitheliuz by Henry in 1952 added further imnetus to the role of
cell division in the function of oral tissues, ’

The work of Marwah (1956) recorded the mitotic activity pre-
sent in oral enithelium of human males, Silberkweit recently
(1963) recorded the mitotic index of inflammed oral epithelium in
boys and girls (age 5 to 13). A comparable study of the mitotic
activity in the oral epithelium of the mature human female had not
been conducted because of hormonal influences which might present
standardization difficulties.

This study has endevered to eliminate many of the difficulties
which may be present by standardizing the age, time of day, and
perdod in the menstrual cycle.

Bullough's report (1943) of increased mitoiic activity in mice

at pro-estruf as a function of the production of progesterone

35,




suggested that a comparable period in the human menstrual cycle
be used in this study. As progesterone is not produced until
puberty this may account for a lower mitotic index (.54) found

in girls in the 5 to 13 year old group., This may also account
for gingival proliferations comzon in pregnancy, a period of
continued progesterone production. Orban's findings confirms the
| presence of increased mitotic activity in the gingiva of pregnant
women.

Fuarther gtudies during different times of the menstrual cycle
and after menopause will help Lo establish the correlation of
female hormones and the mitotic activity in the oral epithelium,

The mitotic index of 0,74 found in this study is significantly
lower than the index of 0,98 (Marwah, 1956) found in human males
of a similar age group., This signifies a definite sex difference in
the mitotic index of each specimen, nleven (11) out of twenty-four
(24) indices were found to be within one standard deviation; seven-
teen (17) out of twenty~four (24) were within two standard de-
viations, This further substantiates the homogenicity of the group
studied and would indicate that the mitotic index is a valid and
valuable experimental tool,.

A cell density of 54 cells per (].!3(311)2 recorded in this
study is lower than found in comparable age group of males., The
young age group recorded a cell density of 62 whereas the older
male group showed an increase of cell densiiy to 70 cells per {100u) N




87.
This indicates that the individual cell size in 4 is study is
larger, No increase cof size was observed in the inlcrcellular
spaces, The epithelial cells normally contaln some glycogen,
Posslbly progesterone induces the storage of an abnovmally high
amount of intracellular glycogen., Tnis is a norwal finding of
endometrium at this tima.

A larger number of mitotic cells (78%) were located in the
deeper layers of the prickle cell layer than were found in the
studies of Pinkus (1952)and Rothman (1954) who found a 50% in-
cldence of mitotic cells in the basal cell layer. These studies
were conducted on human skin, iarwah's work {(1956) on the oral
epitheliun agreed with the findings of Pinkus and Rothman,

The greater incidence of prophase (40% versus 257 found by
Marwah in 1956) indicates that Lhe subject is in a »eriod of great
mitotic activity initiation, This great incidence of prophase may
be due to a daily cyelical.avent in'somen at the time of ovulaticn.
Daily variations in mitotic activity occur in many specles ¢f animals
and humans {Scheving, 1957).

The suprapapillary thickness of epithelium iu the gingiva in
this study varied over a wide range, A five folid differsnce in
such thickness as recorded in this study points out that this measure~
ment could not be accepted as a funcition of this period in the
menstrual eycle., Marwah (1956) and CGargiulo (1961) measured supra-

papillary thickness bul did mot discuss its slgnificance.
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The keratin layer thickness is similar to that reported by
Marwah (1956) and Geargiulo (1961), This is an interesting obser~-
vation as there is a significant difference in these studies and
ours regarding the ocell density and the mitotic index., The sim~-
ilarity in keratin formation arising from cells having a large
volume but a redused mitotic index suggests a difference in
maturstion,

This study indicates that a significant difference exists in
mitotic activity in the oral epithelium of females in this age
group and previously atudied humen males, Further studies will
elaborate on the influence of hormones on mitotie aotivity in the

oral epithelium,




CHAPTER VI
SUMMAKY AND CONCLUSIGNS

Twenty~four clinically normal gingival biopsy specimens
were analysed to determine the mitotlc index of the attached
ginglva in the human female,

Systemleally normsl Mopsy subjects were sslected as to
age (20 to 35 years), period of the menstrual eycle (15 days after
the onset of menstruation), and time of the day (2:00 P.¥. to
4:00 P,M,).

“pecimens were fixed in Zenkert!s formalin, embedded in parafin
sectioned at & microns and stained with hemoitoxylin and eosin,

Projection drawings and planimetric measurements were used
to determine the mitotic index and cell density.

89,722 cells were observed and a mitotic index of 0,74 was
found, . standard deviation of .15l was resorded,

Additional measurements wars recorded,

An avercge cell density of b4 cells per (lOGu)z was found,

& differential count of w@itotic phases was obszrved (prophase
85%, metaphase 209, anaphase 15%, telophase 15%).

Cells in nitoslis were located in the basal cell laysr (35%)
and desper layers of the stratun splrosum (85%),

A keratin layer was present in 92% of the cases and averaged
135.41 microns.

89,




The basal cell layer averaged 7,99 microns in height,

A granular eell layer was present in 14 cases (58%),

40,
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Plate I

Pigure 1, Disgram of & biopsy specimen,
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Plate 11

Figure 1, Diagram of the oral epithelium in the area
of biopsy..

Figure 2, Diagram of a histological section of the
attached gingive,
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TABLE A
Cell Densities
Area Measurements, Cell Counts, Total Cell Population, and Mitotic Index

Planimeter Ueasurement Cell count No. Of No, of No. of Hitotic

in sq. em, in sample (Cells Cells Mitotic Index
Fpecimen Age area Per 2 Total Figures
No. Total Sample (100u)” Bpith.

Epithelium Area

1. 33 9.50 0.18 138 K& 7283 5 0.69
2. 3% 7.07 0.13 116 89 63509 5 0.79
3. ’8 8,04 0.16 86 54 4321 § 1.16
4, 28 10.88 0.12 46 58 4163 2 0.48
5. 52 5.28 0.24 128 52 2780 2 0.73
6. 52 7.76 0.33 139 42 5269 1 0.351
7 28 B8.52 0.26 118 45 3866 2 0.52
8. 28 10,18 0.17 150 76 7785 1l 0.12
9. 25 6.76 0.1¢ 91 55 5851 2 0.52
10, 25 4,78 0.17 53 31 1460 1 0.67
1l. 25 9.92 0.40 141 56 8472 3 0.86
12, 25 10,39 0.08 57 46 4806 2 0.42
15, 28 2,79 0.14 84 60 1674 g 1.19
14. k8 5.72 0.29 120 41 2367 2 0.84
15, 28 8.36 0.46 RR3% 48 5083 4 1.30
16, 28 5.59 0.27 145 54 2892 2 0.69
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FARLE B (cont,)

Measurements of

Keratin Layer, Suprapapillary Epithelium, and Basal Cell Layer

Specimen Keratin Layer Suprapapillary Fpithelium Basal Cell
¥o. Thicknesa Thickness Layer Reight
(microns) {microns)
Fange  Average
Range iAverage Cell Cell Range Averare  Range Average
Layers Layers  (u.) (ne) (u,) (ue)
14. =13 1.7 G 7.0 20-123 100 4.5~ 9.0 8,1
15, 9«18 14,4 3-18 12,4 108-2186 188 2.0~ 9,0 9,0
16, D18 13.5 8-10 9,2 72180 138 4o8= 9,0 7.2
17. =15 9,9 F=10 9.3 126-180 165 2.0- 8.0 9,0
18, Swld 2.9 7-12 10,2 20-216 144 2.,0-1%,5 9.9
19, 9-18 12.8 710 8,6 72-126 86 9.0~ 9.0 9,0
20. 2-18 12,8 7-11 | 8.4 72-108 84 4.5~ 9,0 8,1
21. 22.31 fB.,R 8-13 10,7 108-28¢ 172 9,0~ 9,0 9.0
P2, 22-51 25,2 W15 10,8 126182 158 4.5- 9.0 8.1
25, 181 18,9 7-10 9,0  90-162 126 4.5- 9.0 1.2
24, 13.22 18,0 8.10 8.7 20-162 117 4.5« 9,0 7.2

54,




APPROVAL SHEET

The thesis submitted by Joseph J. Krajewski has been read
and approved by four members of the faculty of the Graduate School,

The final eopies have been examined by the director of the
thesis and the signature which appears below verifies the fact that
any necessary changes have been incorporated, and that the thesis is
now given final approval with reference to content, form and me-
chanical accuracy.

The thesis is therefore accepted in partial fulfillment of

the requirements for the Degree of Haster of Science,

Date”g, "?Z /féf’
7/

Anthony W, G‘ar@.ulﬂ, DtDQS;, ¥.5.

@Zﬁ%% LS 72, |
/7 Signature of ser /




	Mitotic Activity in the Oral Epithelium of the Human Female
	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
	img097
	img098
	img099
	img100
	img101
	img102
	img103
	img104
	img105
	img106
	img107
	img108
	img109
	img110
	img111
	img112
	img113
	img117
	img118
	img119
	img120
	img121
	img122
	img123
	img124
	img125
	img126
	img127
	img132
	img133
	img134
	img135

