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INTRODUCTION

Recent investigations have shown that a significant change occurs in
the mitotic rate and cell turnover of epidermis when animals are subjected
to deprivations of hormones from the pituitary gland and from the adrenal
glands (Bachnik, 1966; Bullough, 1949; Bullough and Laurence, 1959 and 1961;
Chaudhry and Halberg, 1956 and 1961). Studies have also been made upon
the rate of cell turnover of oral epithelium of interdental papilla in the
normal mouse (Joglekar, 1964) and the ovarisctomized mousse (Bachnik, 1966).

The effects of adrenalectomy and of hypophysectomy upon the cell
kinetics and desoxyribose nucleic acid doubling time of the oral epithelium
of the mouse have not been investigated. This study was limited to an
investigation of these hormone deficiencies upon the oral squamous epithe-
lium of the interdental papilla and the attached epithelium.

Using tritiated thymidine to label the cells preparing for mitosis,
cell counts were used to determine doubling time of oral epithelial cells
of the interdental papilla between the mandibular first and second molar of
the mouse. The lack of hormones in adrenalectomy and hypophysectomy may
significantly change the rate of DNA synthesis, hence change the rate of

cell renewal and cell migration.




REVIEW OF LITERATURE

Control of Mitosis
The nitotic activity is subjected to controls from various sources

each acting as a balancing force toward the other. These controls have been
widely investigated as to their exaot nature and mode of action. Ziskind,
Daniel, and Blackberg (1940) using hypophysectomized and castrated rhesus
monkeys reported degenerative changes such as loss of keratin, poorly pre-
served intercellular bridges, and superficial epidermal layers missing.
They found no significant changes in vessels, inflamatory response or mitosis
to acoount for them, and the evidences of tissue degeneration were more
marked in the hypophysectomised group as a whole than in the female castrate
group,

Bullough (1949 a), using male mice, found that an increass in bloocd
sugar via subcutaneocus starch injections caused an increased mitotic rate
in the spithelium of the esophagus and salivary glaxis., He also states that
the mitotic rate is decreased by lowering the blood sugar level with insulin,
He explains this apparent contradiction by eoncluding that the eritical
fastor in the control of mitotic cycles is the concentration of sugar in the
tissues themselves, because the diurnal changes in blood sugar are the reverse|
of those for mitotic activity, i.e., that blood sugar per se is not the
erucial t@ator which determines the form of the diurnal cycles, The actual
sontrol would appear to be exercised by some finer mechanisu which is only
orudely affected by unnaturally great changes in blood sugar concentration.
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He hypothesises that the mitoses (needing sugar to energise the process)

takes place most actively when sugar is deposited from the blood into the
tissues and a clear understanding of the factors controlling such deposition
1s necessary to explain the variations in mitotic rates. Agsin Bullough
(1949 b) states that it appears that sugar is the vital factor invelved,

and that the sugar content of tissues is used up quickly during high mitotic
activity. In 1952 (a) Bullough stated that the factors which effect mitosis
can be roughly divided into hormonal and nutritional but at least soms of
their action is by interference in carbohydrate metabolism, *, ., .with
direct mitogenic hormones excepted, one of the most remarkable conclusions
to be drawn from these observations is the relative unimportance of any
factor other than that of carbohydrate supply and utilisation.*

Later in 1952 (b), Bullough also found that mitotic activity is de-
pressed by stress situations. He found greatly increased adrenal gland sisze
in such stressed animals, The presumption is that the increase in its sisze
is sccompanied by an excessive secretion of adrenalin from the medulla and
glucccorticoids from the cortex, and furthermore that the mitotiec depression
was the result of these hormones. The medullary hypertrophy was unexpected
since it does not hypertrophy after unilateral adrenalectomy and since it
was thought to play an active part only during the first few minutes of
stress (Selye, 1950), Adrenalin action through the anterior pituitary proe
duotion of ACTH, induces ssoretion of glucocorticoid hormones from the
adrenals, Thus, according to Bullough, the antimitotic activity of adren
alin may be due to cortisone~like substances,
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To further desoribe the system of interdependence and inter-
relationships of the various mitotic controls, Best (1952) quoting Koster
(1930), and Griffiths (1941), states that hypophysestomy oreates atrophy of
the acinar tissue of the pancreas thus inoreasing the ratio of islet tissue
to acinar tissue in hypophysectomised rats even though the islet tissue has
not increased in amount,

The mitotic control of the pitultary growth hormone is really exerted
by astion on the pancreas, as shown by Young (1953) and Bullough (1954).
Their works acoept the dependence of epidermal mitotic activity in mice on
the rats of glucoss entry into the cells and its transformation into energy.
Bullough (1954) further states that insulin inoreases the number of mitoses
while growth hormone acts as an inhibitor.* When introduced together

siitogenic Effeoct of Insulin in Vitro
Substrateesess0,02M Glucose

0. 5a 5u 50u 250u
Mitosis Alone Insul. Insul. Insul, Insul,
Recorded by 2.1 14,3 17.7 18.7 17.0
Colechicine z 052 t 1. 19 b 4 096 1 08 + .39

Bullough hypothesiges the influence of insulin to be wholly due to speeding
the reaction: Glucose <= Glucose =6« phosphate on the cell wall, they
counteract each other., The sexistence of separate fractions in pituitary
hormone, one of growth hormone and one of diabetogenic nature as suggested
by Raben and Westermayer (1952), is not corroborated by Young (1953). The
purified hormone desaribed by Cotes, Ried, and Young (1949) has both growth
and diabetogenic factors,
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The direct action of the pitulitary hormone upon the panoreas is best
desoribed in the work of Rishardson and Young (1939), Krichesky (1936), and
Marks and Young (1939). Their evidence indicates that pituitary growth
hormone causes stimulation to islet tissue of pancreas. Marks and Young
reported huge incresses in the amount of insulin in the pancreas of exper-
imental animals after two weeks of dally treatment with crude anterior
pitultary extract, This inorease was in the order of 1304-.250%; however,
no immediate report of its effect on mitosis was given,

Bullough (1952 a) theorizes that there are two main mitosis-controlling
forces, the sum of the effects of the extermal hormonal controls being only
one of these forces, This is the more superficial, easily analysed and is
responsible for the diurnal (hour-toshour and day-toeday) eycles. The second
mitosis~control force is apparently inherent in the species of tissue, which
he ealls "chalone,” because their primary function is to slow growth,

The mitotic rates of various tissues at any given moment seea to be
determined by two main groups of factors, The first group contains a number
of hormones with direct relationships on cells preparing for mitosis, The
sscond group evidently insludes a large number of tissue-specific substances
the nature of which is largely unknown, but which are possibly proteins
(Bullough, 1962). He states further that thers appears to be only one of
these substances produced by eash tissue and that it reacts on that same
tissue to ocontrol the mitotic rate. Hormones which possess a spesific power
to inhibit mitoses are glucocorticoids and adrenalin, and the mitotic rate
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may rise greatly after either hypophysectomy or adrenalectomy. However,
both of these hormones inhibit mitosis more powerfully in some tissues, such
as growing hair bulbs. Therefore, it 1s clear that their action is more
tissue-specific than mitosis-specific (Bullough, 1962), Furthermore, the
evidence shows that while mitotic rate of tissues may be influenced by
hormones, it is not controlled by them. The ultimate control of mitotic
rate evidently resides within the tissues themselves, and in appropriate
circumstances the cells of most tissues are capable of indefinite growth
and mitosis; each tissue-specific control mechanism must be anti-mitotic.
Since the primary function of these anti-mitotic control substances is to
slow growth, the name Chalone is more appropriate than Hormone (Bullough,
1962).

The diurnal cycles are the result of fluctuations in the supply of
essential nutrients (carbohydrate in the form of glucose). When carbo-
hydrates are available, mitotic rate rises steeply. Conversely, when carbo-
hydrates are eliminated and fall to reach the tissues, the mitotic activity
ceases, Therefore, high mitotic activity is typical of well-fed resting
animals and low mitotic activity is typical of starved animals at hard work
(Bullough, 1955). Cori (1950) states that certain hormones, adrenalin and
insulin, can affect rate-limiting reactions in carbohydrate metabolism. In
the case of mammalian epidermis, the suggestion has already been made that
mitotic rate may vary directly with the degree of activity of the enzyme
glucokinase, and further this enzyme is susceptible to hormone influence,
Cori (1950) in an address to the first International Congress of Bio-
chemistry, indicated one hormone, insulin, which stimulates the glucokinase
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system and two hormones, pituitary growth hormone and adrenal glucocorticodid
hormone which inhibit it. Cori oconfirms that growth hormone antagonises
inmulin by inhibiting the glucokinase reaction. Bullough tested this in
vitro in 1954 using gluoo;c substrate, and found growth hormone to be &
mitotic inhibitor "although it is evident that relatively large doses are
required to produce any great effect" (results on page four), He states
(that) the fact that pitultary growth hormone prevents development of
mitotic activity is so surprising that further consideration was necessary.
The suggestion by Rabin and Westermsyer (1952), that the hormome extracts
were not pure, but contaminated by a second hormone closely similar
chemically, was disproved by Young (1953). Bullough (1955) continues,

"the alternative theory must be mninod.‘ that growth hormone is indeed an
inhibitor of carbohydrate metabolism and therefore of mitotic activity of
such tissues as epidermis, « « » it has been suggested that in normal oir
cumstances & high rate of growth hormone seoretion is countered by a high
rate of insulin secretion, and that insulin is in fact the real growth
hormone.” Thersfore, a strong case can be made in favor of growth promotion
by insulin ssoreted in response to growth hormone stimulation. As stated
another way, Young (1953), quoting his 1940 work reports, ". . . growth
promoting action of anterior lobes extracts may be contingent upon the abuit)H
of the pancreas to secrete sufficient insulin to induce nitrogen retention
and promote carbohydrate oxidation.” TYoung concludes that in youth the
ability to secrete insulin is responsible for growth, but a depressed or
lost ability of the panoreas to elaborate insulin, as in an adult, results
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in diabetes. Best (1952) showed this to be true by injecting insulin into
hypophyscctanized youns rats, and they grow to adult size. Bullough (195%5)
Turtlior states that adronalin plus adrenochrone, both aet in glucoss
notabollsn in one or more of many dlocheniczl roactions. Moreovor, “hhe
valne of adrenalin seoretion in an emergency must, therefors, ramain in some
doubt, The glucose relsased from the liver in tl.o blood cannct be readily
toleon up and utilized and svidently the gtimulus “o the muscles is mainly
if not wholly concernad with glyeolrysiz.”

™e action of ACTH and zlucocorticoid homionos i one of nodarate
stimulation, and cortisons one of depression of mitosis (not at the
glucolcinase level), Swamm (1958). Bullough (1955) coneludes tha® hormoncs
whiich stimulate epldermal mitosis, do so throug: stimmlation of the
glucolkinage system. Dxamples ars insulin, sstrogons, weak sstrogenio ster-
otds, and possibly a contaminent of ACTH.

Hormones which inhibdi gpidermal nitosis do s0 in mors complex fashion
interforing in & mubor of points, one of which nay be the glucolkinase
systan. It appears to be a natural Dunction of all eslls to grow, and
divido, and the fact thal most tissues are limited in thelr capacity to do
those things be taken as indlcating that this matural function is nor-
nally kept in check. Resecarching further into comtrol gystems for mitotic
activity, Bullough (1959) states that mitotice activiiy in wmmounded epider-
mis is normally suppressed by sone inhlbitor mroduvcod within the sitin, He
claimg that it is probable that it is the functlion of cells, unless pro

vented, to replicate, grow, and divide. Therefors, no extransous or
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exogenous stimuli need be required, and substances for inhibition not
stisulation may be the essential factors in any differentiating tissue,
Therefore, a stimulus to repair or regneration may in fact be a lack of
inhibition. Also a stimulus to overgrowth may be from the action of a
hormone which could temporarily suppress the specifie inhibitor. Chaudhry,
Halberg, and Bittner (1956) found inhibition of mitosis by epinephrine

in pinnal epidermis of mice, confirming the related studies by Bullough,

Stafne (1950) contradicting some of the cited works, concludes that
& defioiency in the secretion of the growth hormone of the pitultary gland
results in a decrease in the growth of all tissues soft and skeletal,

Bronstein, Gray, and Parrott (1952) using an acid acetons extract of
human plasma, has shown it to be active in partially maintaining the weight
and histological structure of the adrenals of hypophysectomised rats and
claim that ACTH may be demonstrable in human plasma.

Chaudhry and Halberg (1961) emphasized the important role of the
mnammalian adrenal cortex in the co-ordination of physiologie function along
the 24 hour scale and in addition showed the distinctive effects of gland
removal., Adrenalectomy lowers the amplitude of the animals (hamsters),
temperature rhythm, and obliterated its pinnal mitotic rhythm,

Bullough and Laurence (1961) reported that the suppression of epidere
mal mitotic sotivity during starvation is due primarily to the increasing
econcentration of a mitotic inhibitor. They suggest that this inhibitor is
adrenalin secreted in excess during the stress of starvation., They state
that adrsnalectomy is followed by a considerable rise in the epidermal
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mitotic rate and by the elimination of the diurnal mitotic rhythm. They
further sugpest that this rhythm is normally based on the hour-by-hour
variations in the rate of adrenalin secretion. The awake mouse is active,
with a raised adrenalin lasvel giving a low mitotic rate, Conversely, the
sleeping mouse is inactive with a low adrenalin level giving a high mitotie
rate,

Thelr sxperiments also showed the effect of adrenalin in vitro and
in vivo by washing out the adrenalin from the tissues, whioh allowed mitoses
to continue. On five adrenalectomised mice a considerable inorease occurred
in the spidermal mitotic rate. Adrenalin injections on these animals reversed
the trend, and lowered the mitotic rate,

ACTH in physiological concentrations does not exert an antimitotie
action (Pullough, 1955). The same 1s true of such mineralocorticoids as
desoxycorticosterons (Bullough, 1952 b). Cortisone, on the other hand, can
powerfully depress the epidermal mitotio rate in high quantities (Bullough,
1952 b). It is appropriate at this point to note that stress can occecur to
experimental animals from noise and/or handling in cages and in transferring
them to other cages,

To elaborate further on tissue inhibitors, Bullough (1964) states that
under the circumstances of wound healing, the epidermal mitoses become ine
sensitive to adrenalin., He sugpests that this may be due to a fall in the
concentration of the mitosls.inhibitor of the tissues, which must be present
in order for adrenalin to act in the way generally reported. He declares
that "all available evidence is in agreement with a theory that neither the
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epidernis-specific mitotic inhibitor nor adrenalin is able to function alone,
and that in normal epidermis they act together to limit and so to control the

epldermal mitotic rate.”

Studies on Oral Epithelium

Toto and Ojha (1962) studied the generation cycls of oral epithelium of

he tongue in 36 mice with tritiated thymidine. They determined ton hours to

be the DNA synthesis time and this figure (for DNA synthesis) is corroborated
by Joglekar (1964), using the interdental papilla tissue of mics. Toto and

Ojha reported the percentage of labeled mitotic figures as follows:

1/% hour ~ 03 hour - 89%
1/2 howr - 119 10 hour - 987
1 hour - 39¢ 12 hour - 15%
2 hour - 44% 15 hour - 0%
4 hour - 564 24 hour - OF
6 hour - 654 48 hour - OF

Dhawan and Toto (1965), using tongue, and palate epithelium of mice,
also reported the highest labeled percentage on the palate at ten hours.
This value was given as 955 of the cells labeled. The ten hour figure was
“also highest for the dorsum of the tongus (94-5%) and the ventral surface of
the tongue (98%)

Joglekar (1964), using tritiated thymidine reported on the oral epitho-

1lium (interdental papilla), of normal mice. She showed a labeled cell
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doubling time for DNA synthesis ocours from one half hour to ten hours,

This confirms the r;cults reported by Totoc and Ojha (1962), and by Dhawan

and Toto (1965)., Joglekar showed that more labeling ocourred in the basal
cell layer than in the prickle cell layer during the first 18 hours after
injection of the isotope. This does not conour with the findings of
Krajewski, Gargiulo, and Staffelino (1964), who reported on human female oral
epithelium, Their findings show 78% of the cells of mitosis in the deep
prickle layer and only 22% in the basal layer., Joglekar showed that after
22 hours the greater mumber of labeled cells occurred in the prickle cell
layer, but this was due to cell migretion.

() 1 es on Oral 1ium

shklar (1963) reported decreased density of the periodontal membrane,
decreased osteoblastic astivity, and atrophy of gingival epithelium ocourring
after bilateral adrenalectomy of allino rats. labelle and Schaffer (1966)
reporting on the effects of 2.5 mg., cortisone acetate daily and induced
loocal factors (wire ligature irritation), confirm that the appearance of the
periodontium was that of decreased cellular activity exhibited by a decrease
in number and sise of fibroblasts and ostecblasts, When cortisone is admine-
istered in the presence of irritants, the response to that irritant is
lessened,

Bachnik (1966) studied the effects of ovareotomy upon the synthesis of
DNA, and the nigration patterns of oral epithelial cells of the mouss inter-
dental papilla., He found, by means of labeling with tritiated thymidine,
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that ovariectomy delayed DNA synthesis and thercby delayed the doubling time
of labeled epithelial cells.

Histology of the }Mouse Molar Interdental Papilla

Greulich (1961) using thymidine autoradiograms revealed that DHA
synthetic activity and presumably, therefore, mitotic activity in the reglion
of the gingival margin and attached epithelial cuff is considerably greater
than that of the adjacent oral mucosal spithelium. These findings support
the concept that the tisgsues of the gingival margin and attached epithelial
cuff are modified to perform supportive and protective functions specifically
agsociated with the teeth and should be considered to be functionally
separate from the oral epithelium as a whole. In 1962 Greulich further
states that since no evidence of keratinization has besen noted and since a
continuous cell migration occurs, a firm attachment to the enamel seems un-
likely. On the other hand, it is stated in Orban's Periodontics (from Stern,
1963) "the cells of the spithelial attachment appear to attach to the tooth
by a system of hemidesmosomes. The system resembles the mode of attaciment
of the basal cells to the basement membrane." Toto (1964) states that the
nature of the epithelial relationship to tooth 1s one of close adhserence

naintained by a mucopolhysaccharide cament.

Autoradiography

Gross, Bogoroch, Nadler, and Leblond (1951) showed autoradiography to
be a method for labeling, tracing and detecting radioisotopes based on their

ability to affect the silver bromide crystals of photographic emulsion.




b
Firket and Vesley (1956) showed thymidine to be a specific precursor of
DHA.

Leblond, Messier, and Kaprirva (1959) showed that if tritiated
thymidine is administersd during DNA synthesis, the nuclel of these cells
will be labeled before mitosis takes place. The labeled DNA is shared
equally by the nuclei of the daughter cells. Messier and Leblond (1960)
reported that in renewing cell populations, large numbers of labeled nuclei
appear after administration of thymidine—HB. Their number then rapidly
decreases and disappears as the cells redivide and are finally lost. Hughes,
ot al 1958 reported from their work that the time interval that tritiated
thymidine is available for cell uptake is one hour. Moreover, after one
hour, 95% of the label is either utilized in DNA replication or excreted.
Skougaard (1964) states that the mode of administration is an important
factor in determining the czll renewal time. He claims that an increase
occurs in the mean grain count corresponding to the time the tracer was
available in the blood plasma. Intravenous injection gave a fast uptake
while the intraperitoneal and intramuscular routes of administration were

considerably lower.




MATERTALS AND METIHODS

Twenty-five Caesarean Derived #11 adrenalectomized white mice and
twenty-Tive C.D. #1 hypophysectomiszed white mlce 45-50 days of ags with
average welght of 30 grams were utilized for these studies. ZEach aninmal
received tritisted thymidine via intraperitoneal injection. The specific
activity of the isotope was 1.9 curles per millimole, and the dose rate
was one nicrocurie per gram of body weight three days following the adrenal.
sctony or hypophysectamy. The injections wero carrled out within a one hour
timoe span in order to ninimize the effeacts of the dilurnal rhythm of mitosis.
Ths first aminmals for each study wore sacrificed one half hour after the
injections and thereafter at the following time intervals; 1, 2, 4, 6, 8,
10, 12, 14, 16, 18, 22, 24, 28, 32, 36, 40, &4, 48 hours; three, four, and
five days.

The mandibles and soft tissue coverings were disected out and fixed in
a ten parcent formalin solution for one wesk. The formalin bath was changed
after three days. Following fixation the specimens were demlneralised in a
solution of sodium citrate and formie acid as follows:

Solution A « 50 grams of sodium citrate and
250 1l of distilled water.

Solution B - 125 ng of 90% formic acid and
125 ml of dlstilled water.

Solutions A and B were nixed in equal parts.

iThe Charles River MHouse Farms, Inc., Horth Wilmington, Massachusetts.

15
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Spacimens were treated in this solution until deaineralization was
complete as determined radiographically. The demineralization solution was
changed every day for three days., Specimens were then dehydrated in alcohol
solutions in sequence from 75f to 957 and finally to absolute alcohol, The
tissues were then embedded in paraffin (Tissue Mat-Fisher Company)., This
was carried out in a Vacuo at a temperature of 56, 5° C at 15 pounds per
square inch for 15 minutes,

Sectioning was performed on a rotary microtome at a thickness of six
microns., These wers cut on a mesiodistal axis through the molar area and
each sixth section was utilised for autoradiographs. The sections were then
mounted and deparaffinized by immersion for ten minutes in each of three
changes of Xylol, followed by three descending concentrations of aleohol,
five minutes in absolute aloohol, and three minutes each in 95¢ and 75%
alachol, Finally the sections were washed in distilled water for five
minutes,

Under darkroom conditions, the slides were dipped into liquid photoe
graphic emulsion (Nuclear Track Bmulsion Type NTBj~Eastman Kodak Company)
for three seconds, air-dried for ten minutes and placed into a black, light
tight exposure box, seoction side up., Iithium Chloride was placed into the
box to maintain low humidity, and black masking tape was used to lighteseal
the box, The slides were allowed to expose the emulsion for a period of two
weeke at 4° C, During this time the box was positioned to keep the sections

np!’i ght.
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Developing

The slides were placed in a rack and developed for five dnntol at
60° 7 (18° ¢ Kodak D 196 developer), The slides were then washed in dis
tilled water for thirty seconds and placed into acid fixer reducing solu-
tion for ten minutes., The slides were washed in running tap water for 30
ainutes and allowed to dry in a stream of ailr, When the slides were dry,
they were dipped into water for 30 seconds and the excess emulsion was
trimmed from the slides, The sections were stained with a nuclear fast red,
indigo carmine uquonco.l Also, a representative section from each time
period was stained with hematoxylin and eosin without an autoradiograph
being made, For each time period, six slides were prepared by auto-
radiographic technique with each slide containing three to six sections.
The sections were mesiodistal through the interdental papillae of the molar
area,

The counts were performed on the papilla between the first and seaond
molar. At least one section on each slide prepared was examined and ree
corded, making a minimum of six labeled cell counts per time interval,

The hematoxylin and eosin slides were used in a random sampling to
find the average total epithelial cell population per papilla, The
epithelial cell population per papilla was determined, The determination
of the labeled cell populations was next carried out, Each of the slides
for every sacrifice period was examined in both the adrenalectomised mice

lmcholinu Hortreull-.langlois, Department of Comparative Anatomy

and Histology, Faculty of Solence, Univ, of Paris, Rue Victor
Cousin, Paris, France,




series and the hypophysectomiszed mice series, For more detailed localisa-
tion of the labeled cells, the papillae were arbitrarily divided into three
sones using the thicimess (depth) of the epithelium as a measure. Zone I
began at the apical end of the attached epithelium, and continued coronally
until the epithelium was three cells wide (desp). Zone II began at this
point and continued coronally to a point corresponding to the end of the
connective tissue (lamina propria). Zone III consisted of all epithelium
coronal to the connective tissue (See Figure 1). Generally, Zone II varied
from four to six cells deep and Zone III six and more cells deep., Zone III
terminates at the tip of the papilla,

To further clarify the location of the labeled cells we recorded their
oscurrence in one of three layers of epithelium; the basal layer cells are
on the basement membrane, the prickle layer cells above the basal layer,
and surface cells on the surface ready for desquamation,

A statistical analysis of the ocourrence of labeled cells in the
adrenalectomized mouse and the hypophysectomised mouse was prepared and come
pared to the results obtained for the normal mouse (Joglekar, 1964) and for
the ovareotomiszed mouse (Bachnik, 1966).




FINDINGS

The interdental papilla of the mouse is basically trisngular in
outline, with slightly concave sides to accommadate the curvature of the
enanel surface of the molar tooth with which it is in close aontact,
Miaroscopically, it consists of & dense fibrous comnective tissus core
covered by stratified squamous epithelium, resting on a basenent membrane,
There is a bassl layer, and prickle cell layer but no granular«cell lsyer
or stretum commium in the sulous epithelium, The surface layer contains
polygonal prickle cells containing gramular crtoplass, and pyknotic nuoled,
The priockls cell layer contains polyhedral cells, and varies in thiske
| ness, increasing from the end of the spithelisl attachment to the tip of the

interdental papdilia,

The average spithelial cell population for sach sestion of the inter-
dental papilla of an adrenalectomized mouse was determined by counting the
epithelial cells of 31 papillse, The cell populations ranged from a low
of 103 oells to & high of 313 cells. The mean epithelial cell population
per section of interdental papilla for adrenslectomised mice was 173 cells,

At one half hour 12,5 labeled cells (7.2%) were seen and at ons hour
this value fell to 9,0 (5,2f). Then thers was a gradual rise in the
labeled sell population to 18 cells, The doubling time of the initial
labsled cell population ocecurred at 14 hours. (Tables A and B)
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Basal cell layer: The greatest number of labeled cells ocourred in
the basal layer for the first 24 hours (Table A). The average labeled
population for one half hour was 8.9 cells, At one hour there wers 5.7
labeled cells, and thereafter this value inoreased to a peak of eight cells
at the 24 hour period., Thereafter, the number of labeled cells per seotion
dropped sharply to 4.6 cells at the 44 hour period, 1.8 cells for the three
day period, 2,1 cells for the four day period and 0,6 cells for the five
day period.

Priekle cell layer: The labeled cell count of the prickle cell layer
began with an average of two cells at the one half hour period for all
gsones, The cell count gredually increased through the early sacrifice hours
to reach & peak of 21,3 cells at 20 hours, The number deoreased steadily
to 9.3 at 48 hours, thereafter to 5.5 cells at the three day interval, 5.1
cells for the four day periocd, and 4,6 cells at five days,

Surface cell layer: At one half hour the surface laysr showed an
average of 1.8 labeled cells, The figure steadily inoreased to 8,5 cells
at the 45 hour period. later periods showed a decline in the number of
surface labeled cells ending with a eount of 5.5 at the five day pericd,

Zone distribution: In the early hours, the sount of the labeled cell
population was aoncentrated in Zone I, begimning with 6,5 cells at the one
half hour period. Zone II showed five cells, and Zone III showed one cell
for the one half hour period. Subsequently, the sones showed increases up
to peak points followed by declining counts as follows: Zone I reached a
peak of nine labeled cells at 20 hours and declined to 0.8 at five days,
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Zone II reached s peak of 21.1 labeled cells at 40 hours, and declined to
k,6 cells at five days., Zone III peaked at four days with an average count
of 7.3 labeled cells ending at 5.2 cells for five days (Table B).

Percentage of labeled cells: The percentage of labeled cells at one
half hour was 7.2%. The labeled cell numbers gradually rose to a maximum
of 19.4% at 20 hours and then gradually declined through the remaining time
periods, ending with 6,17 at five days.

The percentage of labeled cells doubled from 5.2 at one half hour to
10.5¢ at 18 hours. The curve of the logarithm values of the percentages
(Figure 2) of labeled aells shows a straight line to the 26 hour period,
The rate of inoreass diminished slightly from 30 hours to 40 hours, and
then declined gradually to the five day periocd (Table E).

The average cell population for hypophysectomited mice was determined
by cell counts on sections of 15 interdental papillae, The figures
determined for these sections ranged from a low of 123 cells per papilla
section to a high count of 250 cells, The mean was 190 epithelial cells
per section of papilla.

At one half hour, the sections showed a labeled cell population of
9 cells, This was followed by & gradual rise in the labeled cell frequency
to 18, This occurred at 16 hours.

Basal cell layer: The basal layer contained the greatest number of

labeled cells in the early hours, and continued so up to 16 hours, At one
half hour the average count was 6.6 labeled cells per papilla, The average
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inereased to nine cells at the 16 hour period. This was maintained up to
| 20 hours. The counts then dsolined to eight labeled cells at 24 hours, six
at 48 hours, three at three days, 2.3 at four days, and finally two
labeled cells at the five day sacrifice period,

Prickle cell layer: The prickle cell layer showed an average number
of labeled cells of less than one cell at cne half hour, This value ine
creased to 14,3 at 28 hours. The increases continued less sharply to the
b4 hour period which showed an average value of 16,5 labeled cells, Then
the value declined to 8.6 at three days, seven at four days, and ended
at five days with an average count of 4,5 labeled cells per section.

Surface cell layer: At one half hour the surface layer contained
an average of 1,6 labeled cells, The number of these cells inoreased to
13 at the 44 hour pericd, Thereafter, the number diminished rapidly,
showing & 5.5 labeled cells at 48 hours; 7.6 labeled cells wers present
at three days, and 4,5 at four days, and 5.6 labeled cells at five days,

Zone distribution: Zone I contained the great majority of labeled
cells begimning with the one half hour period, At this point the average
labeled cell population for Zone I was eight, Zone II was 1.3, and Zone III
was gzero, Hach zone gradually inoreased to a peak and then declined,

Zone I had the highest average count at 16 hours with a figure of
9¢5 labeled cells., The decline was abrupt %o six labeled cells at 18
hours, and held near this figure to 48 hours. The decline was then to 3.3
cells at three days; 1.5 at four days; and one at five days. The Zone II

average rose from 1.3 cells at the one half hour period to 19.3 cells at
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4 hours. The three day count was eight labeled cells; the four day count
was 5.6 cells, and the five day count was four labeled cells. The Zone III
labeled cell population remained less than one for up to eight hours, It
remained low (two, three, or four), up to 40 hours, At the 44 hour point
the figure rose sharply to ten cells labeled., The decline thereafter was
more gradual as follows: six labeled cells at 48 hours, eight cells at three
days, seven cells at four days, and eight cells at five days.

Percentage of labeled cells: The percentage of labeled cells per sec-
tion of papilla doubled from 4,84 at one half hour to 9.57 at ten hours and
9,74 at 14 hours, This value increased regularly to 13.2% at 28 hours, The
decline thereafter was gradual, showing 9.7% at 36 hours, 11.6% at 48 hours,
10.3% at three days, 7.47 at four days, and 6,74 at five days,

From the data recorded in Table F, one notices a distinct similarity
between the labteled cell counts of the adrenalectomiszed mice and the hypo;
physsctomlized eice,

Statiatical analysis of the values obtained in this study consisted of
determinations of the means, standard deviations, and t-test probabilities
(Table G),




DISCUSSION

When the sdremal glands or the hypophysis are removed from mice, the
frequency of labeled squamous cells of the oral epithelium is generslly
depressed, The smaller number of labeled cells is seen within the first
few hours after tritiated thymidine administration, However, in the later
hours of the esll eysle, the labeled frequency rises above that of the
normal animals, This indicates that the cell renewnl time is slowed to the
axtent that the labeled cells remain in the tissue seotions for longer
periods of time than the normal animals reported by Joglekar (1964),

There seens %o be a general slowdown in total cell proliferation and
oell migration (Table E). This slower cell migration and cell proliferation
indicated by the delay in DNA doubling time, is prodably due to the hormomal
imbalance areated in the experimental groups., It is suggested that the
labeled cells, which are fewer in number than reported for normal animals,
remain in the tissue longer than normal, The final reduction in the
labeled cells is osused by the surface exfoliation of sush cells after they
wigrated from the basal layer through the prickle cell laywr and lost at
the surfacs,

In the adrenslectomised mice the cell layer distribution (Table A)
shows that most of the labeled cells remain in the basal layer for the
first 16 to 22 hours, The prickle cell layer showed the grestest mmber of
labeled cells from 13 hours to the &0 hour time period, After that these
cells reached the surface and were lost, Therefore, all or most of the
mitosis ocours in the basal and lower prickle cell layers where the highest
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labeling frequencies ccour within the doubling times of the labeled popue
lation,

The greatest labeled ¢sll fryequency for the adrenalectomiszed mice
oocours in Zone I for the first six hours, Zome II shows the greatest
nunber of ladbeled cells from tem hours to appraximately thres days. There-
fore, most of the mitotic acitivity is concentrated in Zomes I and II, The
four and five day sone distribution shows the highest labeled count in
Zone IXI, These resulis show that the orderly procession of cells from
laysr %o layer and from sone to sone is not altered by adrenalectony except
that the rate of movement is reduced as oompared to nommal (Joglekar, 1968),
and ovarieotomised (Bachnik, 1966) mice, and the mumber of mitoses per unit
time alse is redused, In addition, the total number of cells per papilla
section 18 alwo reduced, In addition, the total number of eells per
papdlla section is also reduced in somparisom to the normal counts as
reported by Joglekar.

In the hypophysectomiged animals a similar pattern is evidemt,
slthough the time sequences ars different. The cells first are labeled
with tritiated thymidine in the basal sell layer and ascount for the largwr
number of labeled cells seen hers early in the study (Table C)e The
labeled ¢ells undergo mitotic division while they remain in this layer withe
in the period of doubling time. Thersfore, in this group also the vegsta~
tive activity of thess cells cocurs in the basal and lower priokle oell
laysrs. Then the majority of the labeled oells is seen in the higher
prickle cell layer up to four days., At five days, the surface layer con-
tains the greatest value,
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The migration through the sones follows the pattern of the adrenal-
ectomized mice (Table D)., The Zone I count is the highest from one half
hour to 12 hours, and the Zone II count is highest from 14 hours to 48 hours,
Zone III has the greatest number of labelad cells in the three, four, and
five day acounts, Again, one sees the same orderly procession of labsled
cells, from layer to layer and from sone to zone, as is observed in the
adrenalectomized group.

The variations from normal in the labsled cell counts are the result
of the upset to the deliocate endocrine balance, caused by hormone deprivation
resulting from the removal of these glanda, This same pattern of disturbance
was reported by Bachnik (1966) on ovariectomized mice, However, in spite of
the upset to the endoorine balance acaused Ly these gland removals, one is
struck by the fact that the basio functions of the cells examined in this
study oontinued to operats, no matter the altered rate. As stated by
Ballough (1959), "it is the fumotion of cells unless prevented, to replicate
their component molecules, to grow, and to divide,"

The magnitude of the fluctustions from the normal compared to our
groups and the ovariectomiszed group is worthy of note. Thers is seen in
the graph (Figure 2) the logarithm of the percent of labeled cell counts,

The straight line feature of the early hours of the study indicates that in
the experinental animals, growth - as represented by cell proliferation -
is a geometric expression albeit at a slower pace than reported for nomal
animals (Joglekar, 1964), These curves are very close, indeed they oross at
one point and then continue together throughout the experimental periced.
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There 1s, according to the t-test of probability, very littls chance that
these values are acoidently similar (p) .001)., The difference in the
values for the times of doubling of the labeled cell populations are also
different, It is interesting to note the closeness of these values to those
obtained by Bachnik (1966) for doubling time of initial labeled cell popu=
lation, cell layer distribution, and zone distribution, and compare all
these data to ths normal values reported by Joglekar (1964), Although the
absolute values reported for the ovariectomiged group (Bachnik, 1966) are
different from ours, the pattern of the change, and the sequence of the
shifts in labeled cell populations are very similar. Therefore, considering
all together - adrenalectomy, hypophysesctomy, and ovariectomy (Pachnik,
1966), and comparing these data to the results of the normal mice (Joglekar,
1964) = one sees that the nature of the endocrine system disturbance created
is not any more important than the fact itself that a disturbance exists,
when the DNA doubling time of oral epithelial cells 1s used as a measure of
such disturbance. Nevertheless, such disturbances produce signifioant
depressions in the cell renswel cycle,

These data, however, do not agree with those of Bullough and laurence
(1961), and Chaudhry and Halberg (1961), In thelr experiments, on pinnal
epidermis of mice using starvation as a stress factor, inocreased mitotic
inhibitor (presumably adrenalin) is secreted., They alsc showsd adrenalw
ectomy to produce a considerable increasse in the epidermal mitotle rate and
destruction of the diwrnal mitotic rhythm of epidemmis,
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Thelr in.vitro studies also showed adrenalin to inhibit the mitoeis,

and followsd with the washing out of the adrenalin, whereupon the mitosis
resunes, It must also be remembered that in 1959 Bullough and Laurence
propounded the theory of tissus«produced inhibitors (named Chalones in 1964)
which are necessary to act in conjunction with adrenalin to produce the
mitotic inhibition. In 1952, Dullough showsd that stress produced by over-
erowding caused epidermal mitotic rates in mice to fall 60f. He concluded
that this result was due to increased adrenal output due to adrenal hyper
trophy. At this time the explanation for this apparent contradiction botnuJ
our results for adrenalectomy and those of Pullough and Laurence (1961), and
Chaudhry and Halberg (1961) escapes us.

Thers are sipnificant differences in the means of labeled cells
between 28 hours and 44 hours in adrenalectomized and hypophysectomiszed
animals which showsd a divergence from each other which then narrowed again
to a very oloss range of differences after 44 hours (p ¢ .001), The rate of
labeling 4is faster (or slower) in one seriez versus the other,

The general pattern of labeling frequency is decreased from normal as
reported by Joglekar (1964) throughout the first 24 hours. After this time
the percentage of labeled cells in the experimental groups (ovariectomy ine
ocluded) is higher than that reported as normal (Table E) due primarily ¢o
the depressed rate of cell proliferation., The labeled cell count in the
expsrimental group exceeds normal after 24 hours of the study because the
entire pattern (doubling time and cell migration) of the experimental group
is slowed,

Therefore, after 24 hours, a greater pereentage of labeled cells has
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become lost from the normal animals, and the labeled population is still

present in the sections of the experimental group (Table E), This slower
novement and slower doubling time is shown by the increased time lapse
necessary to complete the doubling of the initial labeled population,
Therefore, the axperimental labeled cell population remains insitu longer
and becomes, in effect, an older cell population than normal. This delay
in cell movement explains the higher numbers of labeled cells sesn in the
experimental group after 24 hours,

If tem hours is to be taken as the DNA doubling time for normal
animals in this type of study (Toto and Ojha, 1962; Dhawan and Toto, 1965;
Joglekar, 1964), then our results for adrenaleotomy at 14 hours, and
hypophysectomy at 16 hours as interpreted from the graph (Figure 2), do
indeed represent a changed (slowed) pattern, However, our doubling times
as interpreted from the graph are not appreciably different from each other,
and that of ovarieotomised mice (Bachnik, 1966) being 14 hours,




SUMMARY

A histologiocal and cell kinetic study was undertaken on the oral
opitholiug of the interdental papilla of adrenalectomized and of hypo=
physectomised C.D. #1 white mice 45.50 days of age weighing approximately
30 grams, Tritiated thymidine (specific activity 1.9 curies per millimole)
was injected intraperitoneally at a rats of one miorocuris per gram of body
weight. The animals were sacrificed at one half hour, one hour, and two
hours, and regular two hour intervals up to 24 hours. In addition,
ssorifices were made at four hour intervals up to 48 hours and at the end
of three, four, and five days,

The mandibles were removed, fixed and embedded in paraffin by follow-
ing the usual standard procedures., Seations were cut at a thickness of six
microns on a mesiodistal axis through the molar interdental papilla., Each
sixth seation was used for autoradiography. The sections were stained with
a nuclear fast red, indigo carmine sequence,

5ix specimens prepared in this manner from esch sacrifice animal were
selected for examination., The average number of labeled cells compared to
non-labeled cells as well as the location of the labeled cells in the
papilla was recorded. The position of the labeled cell in the papilla was
recorded by dividing the epithelial covering into three sones based on the
thiciness of the epithelium. The average number of labeled cells and the
percentage of labeled cells was caloulated for each sacrifice period, These
values were conpared to those determined for the normal mouse (Joglekar,
1964), and those determined for the ovariectomised mouse (Bachnik, 1966).
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satistical analyses for the adrenalsctomized and for the hypophysectomised
miice consisted of means, standard deviations, and t-test determinations,




CONCLUSICRS

The initial sections at one half hour showed that the first labeled
cells appeared in all layers and all gones in both series of animals, The
only exception to this pattern is the complste lack of labeled cells in
Zone IIX of the hypophyseotomised group, The greatest majority of these
labeled cells ooccurred in the Zone I areas and in the basal layers of the
epitheliuvm,

After the time lapse of 14 hours in the adrenalectomigzed group and
16 hours in the hypophysectomized group (the time elspsed for doubling of
labeled cell populations) the greatest numbers of labeled cells are still
present in the basal and prickle cell laysrs, This means that the cells
whioh undergo mitotic division in the oral mucosa of mice are located in
the basal and lower prickle cell layers.

The lsbeled cells migrated obliquely in a coronal direction and
towards the tooth surface, where they were lost into the sulsus,

The rates of DNA synthesis and cell mitosis are very similar in both
groups, Both adrenalectomy and hypophysectomy show these rates to be about
oqual as the labeling frequencies are essentially the same for both experi-
mental groups,

The doubling time for labeled oral spithelium of the interdental
papilla in adrenalectomized mice 18 14 hours, and that doubling time in
hypophysectomized mice is 16 hours,

These data suggest to us that the inter-relationships between the

adrenal gland and hypophysis (and their hormones) is so close that the
32
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removal of one gland creates a disturbance in the other gland, and

furthermore, that the end result patterns are similar,
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TABLE A
Adrenalectomized Mice

The Average Distribution of Labeled Cells According to Cell Layer at Various
T™ne Intervals Per liolar Interdental Papilla Section. Hean Average Determined
from 5ix Sections in Each Time Period.

*varage *Eiverage
Avorage Total Total
Basal Prickle Surfacs Total Hmber Tharmber
Time Cell Layer Cell Layer Cell Layer Humber Hormal Ovariectory

4w 8.9 2.0 1.8 12.5 1 .8
1hr 547 2.3 1.0 9.0 10 Loy
2 hr b1 3.3 2.3 9.8 15 2.8
L b 4.6 6.0 2.8 13.5 1% 6.2
6 nr 5.5 3.9 3.1 12.5 16 6.2
& hr 0.1 0.0 0.3 0.5 17 5.2
10 hr 6.1 5.3 4.5 16.0 27 7.8
12 hr 7.1 5.0 2.6 14,8 7 5.8
1% hr 38 6.5 4,0 1%.3 25 10.5
16 hr 5.6 10.1 3.8 18.0 - 10.1
18 hr 5.8 8.1 4.3 18,3 26 1.0
20 hr 7.6 21.3 5.5 33.6 17 10.7
22 hr 6.0 7.5 4.8 20.1 26 7.0
24 hr 8.0 6.6 6.6 21.2 16 6.7
28 hr 3.0 8.8 bt 15.6 18 (26 hr) 6.5
32 hr 1.3 6.0 L,1 1.5 17 5.9
36 hr 3.4 6.8 3.6 13.8 9 £.5
40 hr 4.3 13.3 6.0 23.6 10 (42 hr) 7.8
bl nr 4,6 943 8.5 2245 10 6.1
3 day 1.8 5.5 1.3 3.3 7 4.2
L day 2.1 5.1 5.6 13.0 1 2.0
5 day 0.6 4.6 5.6 10.8 3 2.8

*  Joglekar (1964)
** 3achnik (1965) - & papille
wok 8 hy - poor slides, unreliable reading
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TADLE 3
Adrenalectoriized 1fen
Averags Distribution of labsled Cells According to Zones at Various Time Ine

tervals per Molar Interdental Papilla Ssetlone MHean Averages Determined fron
Six Seotiong in fZach Tine Period.

Zonas
Average I, I, IIT Zones I, II, IIT
Zone Lone  Lone Total Avorage LVorags

Tine I I I I, II, IIT *Total Hormal  **Total Cvaricctoy
o 5 5.0 L0 12,5 11 @
1hr L3 2.0 0.7 3.0 10 R
2 hr 5.1 3.8 1.3 2.2 15 2.C
b he 5.6 45 k3 1345 15 4.2
5 hr 5.5 Fel 0.5 2.5 16 5.2
G hrwse O ¢.1 0.3 2.5 7 5.2
10 by Teb Gof 2.1 16.0 2 &
12 5.1 Zel 1.1 iR 7 5.3
1% hr 3.8 25 1.0 15%.3 25 10.6
16 hr L 105 2.0 18.0 -~ 10.1
18 hr S 10,1 200 18.3 26 11.0
20 hr 9.0 Z1, 5.1 33.6 7 1¢.7
22 hr 3 10.5 1.3 20.1 26 7.0
2l hr .0 11,8 1.0 21.2 hid 4.7
20 hr 4,1 10.6 2.0 16.6 18 (26 k) 6.5
hr L 6.3 1.0 11.5 3 6.9
e LN el Lo 13.5 G 6.5
hr 5.0 13.5 5.1 23.6 10 (52 nx) 7.8
¢ hr 73 B85 6.6 22.5 10 6.1
Sdays 1.5 G000 1.0 347 7 G2
L days .6 1.5 7.3 13,0 14 2.0
5days  G.8 4.6 5.2 10.8 3 248

% Joglokar (196k)
K* Bachrdl (1966) - % papilla
#* 3 hr - poor slides; unreliablo reading
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TABLE C
Hypophysectonlzed iiize

Average Distribution of Labeled Cells According to Cell Layer at Various Tine
Intervals per Molar Papille Sectlon. !ean Averages Determined from Six Sactionq
in Esch Time Pariod.

Basgal Prieckle Surface Average

Cell Call Call Total *Normal *ovariectomy

Tine Laysr Laysr Layer Humbor Total No. Total Ho.

I hr 6.6 0,8 1.6 9.1 11.0 L&

1hr 6.1 1.5 L1 3.0 10,0 L

2 hr 740 1.6 3.1 1.6 15.0 2.8

4 hr 4,6 4.0 2.3 11.0 13.0 6.2

6 hr 3¢5 2.1 1.5 7.1 16.0 6.2

8 hr##* —-———— I e JR— T o —
10 hr 343 Be6 4.0 1840 27.0 7.8
12 hr 4,0 b2 4.0 12.2 7.0 5, Grnn
U hr 3.6 11.6 343 18.6 25.0 10.6
16 W 9.0 5.5 7.0 21.3 J—— 10.1
18 hr 745 5.1 5.5 18,0 18,0 1.0
20 hr 2.0 7.4 3.2 19.4 17.0 10.7
22 hr 6,3 6.1 6.0 13.5 26.0 7.0
24 hr £.0 9.0 6.5 23.5 16,0 6.7
28 6.0 .3 4.5 25.C ——— 6.5
32 hr 4.6 6.4 8.6 19,6 17.0 6.9
36 hr b.Y 8.3 545 18.5 9.0 6.5
L0 hr 3.0 5.3 5.3 13.5 10,0 7.8
I hr 7.0 16.5 13.0 36.3 10.¢C 6.1
48 hr 6.¢ 10,8 5.5 22,0 9.0 6.4

3 days 3.0 &b 7.6 9.5 7+C 4.2

4 days 2.3 7.0 4.5 4.0 14,0 2.0

5 days 2.0 L5 5.6 13.0 3.0 2.G
T". Joglekar (1964) *#% 8 hour - no sections
#* Dachnik (1966) - & papilla wk¥ 12 hour - poor sactions
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TABIE D _
Hypophyssctomized lMice
.verare Dstribution of Labeled Cells Aceording to Zones at Various Time Ine

ervals per Holar Papilla Szction. lean Averagoes Determinod from Six Sectlons
Each Time Period.

Total Cells  “Normal **Orrardoctory

Zone Zone Zone Zones Average Tobal

Fine I IT IIT i, II, III Total Hunber Nuibor
% hr 8.0 1.3 0.0 9.0 11.0 4.3
1 hr 3.6 .3 0.8 R 10.0 oty
2 hr 7.0 4.3 0.3 1.6 15.0 2.8
4 hr 40 6.3 1.0 11.0 19.0 6.2
6 hr 2.5 %.3 6.3 7.0 16.0 6.2
g hr —— 7.0 5.2
10 hr 5.0 7.6 2.0 18.0 27.0 748
12 hy Salk 5.0 1.0 12.2 7.0 5.0
1 hr 3.6  12.0 3.0 18,6 25.0 10.6
14 hr 2.5  10.5 1.3 21,3 - 1C.1
18 6.0 9.0 2.5 18,0 26,0 11.0
20 5.4 11.0 3.0 15.4 17.0 10,7
22 hp 5.6 5.0 4.0 13.5 26,0 7.0
2 T 5.6  15.0 3.0 2345 15.¢ 6.7
20 W 5.3 15.3 4,1 25.0 18.0 (26 nr) 6.5
32 hr 5.6 9.8 4,0 17.6 17.0 6.9
36 hr 5.0 T3 4.0 Ce5 9.0 Go5
40 he 5.0 6.0 3.0 13.5 10,0 (b2 ar) 7D
Ly 5,86 19,3 10,0 36,73 10.0 6.1
L& b £,0 10,6 6.0 22.C 3.0 5.4
3days 3.3 8.0 8.0 19.5 740 5.2
L days 1.5 506 7.0 1%.0 Vil 0 2.0
5 days 1.0 %.0 2.0 13.0 3.0 2.8

*  Jogleker (2964)

s% Dachnik (1956) - % papilla 4l




TABLE E

Adrenalectomized Mico and Hypophysectomized Mice

orcontage of labeled Cells in Zpithslium of Interdontal Papilla Sections at
Jarious Time Intervals.

Joglekar (196%) .
Bachntk (1966) - 4 papilla

2

Time  Adrenalectomized  Hypophysectamized  *#Cveriectomized  *Hormal
4 e 7.2 h.05 8.0 6.05
1 hr 5.2% k7% .65 6,08
2 hr 5.65 6.3% 2.% 9.0
I 735 5,85 $e55 10.53
6 nr 7.2% 3.7 6455 2.0%
g hr 0.3% S—— 545 10.0%

10 hy 3425 9 5p 8.1% 15.0%

12 hr Ga5% SR B.00 e O3

L4 hy 8.2% 0.7 11.0% .55
15 hr 10.45 11,24 10,55 e

18 b 10.57 9ol 1.5 15.0%
20 194945 10.2% 11,13 10,05

2 hp .67 9.7% 737 15.0¢

2l hr 12,25 12,14 7.0% 9.0%
6 ——— ———— ————— 10,45

EB hr N 3.25 6.87 ———
32 hr 6.5% 10.24 727 10.0%
35 e 7.5 Ge7i 6.8¢ 5,04
0 hr 13,63 7.15 g.18 ——
i he 13.0% 19.17 B0 5.0%
8 hr ———— 11.67 6.7% 5.0%
3 days 5.35 10.3% L4 .00
4 days 7455 745 2.1 £.05%
5 days 5,15 5,75 295 1.77




TADLE 7
Adrenalactonized es and Hypophysectonized liice

Compardison of Avoraze Total Mumber of Labelad Colls per 3ection at Vardous

Tine Intarvals.

e  Adrenalesctonmized Hypophysestonized *#Qvariectonized *Hornal
4 hr 12.5 9.1 5.6 11,0
1 hr 9.0 3.0 L.y 10.0
2 ar 9.8 1.6 2.8 15.0
L hx 13.5 11.0 6.2 19.0
6 hr 12.5 7.1 5.2 16.0
& hr C.5 - 5.2 17.0

10 hr 16,0 12,0 7.8 27.0

12 hr .0 2.2 548 7.0

W by .3 18.6 10.6 25.0

14 hr 18.0 21.3 10.1 s

18 hr 18.3 8.0 11,0 18,0

20 hr 33.6 194 10.7 17.0

22 hr 20.1 12.5 7.0 26.0

24 hr 21.2 235 6.7 16.¢

26 hr e - —— 13.0

20 hr 16.6 25.C 6.5 O

32 e 11.5 19,6 6.9 17.0

36 hr 13.8 18.5 5.5 G.0

W0 hr 2346 13.5 7ol 1C.0

A 22,5 36.3 5.1 10.0

LS hy ——— 22,0 S 2.0
3 days 9.3 19,5 4.2 7.0
v days 13.0 .G 2.0 4G
5 days 10.8 13.0 2.8 3.0

* Joglekar (1944)

#*  Bachmik (1965) ~  papilla 43




TABLE G

Comparison of Mean, Standard Deviation, and T-Test for Adrenalectomized and
Bypophysectonized Mice.

Adrennlectonigad Mlce Rypophysectoized Mice
Standard Standard -
Tine Mean Doviation Mean Deviation T-Tegt Probability
$m 12,5 3.2 9.1 2.9 4.8 p >  .00L
1 9.0 3.68 9.0 4.9 0.0 py .OOL
2 hr 9.8 355 1.6 5.3 2.2 p) JO0L
b 13.5 3.8 1.0 k.6 3.0 p)> .00
6 hr  12.5 6.1y 7.1 2.85 7.0 p ¢ 001
10 hr 16,0 9.3% 18.0 5.73 .0 p > 001
12 he 148 é.11 12,2 4.55 2.8 p y L0001
U hr M3 845 18.6 7.06 4.G p >  .001
%6 nr 18,0 7.55 21.3 8.47 3.0 p » OO
18 he 18,3 1.9 18.0 h.22 04 p » L001
20 e 33.6 13.38 19.4 9.9 10,0 p ¢ .00
22 201 2,75 18.5 5.67 2.0 p 3y 001
2 e 2.2 2.9 23.5 7ol 2.5 p > OO
23 16,6 2,13 25.0 728 9.8 p y JOOL
32 hr 11,5 2,84 19.6 394 L p ¢ W00
3% e 13.8 4.6 18.5 4,03 8.5 p ¢ J00L
4 e 23.6 5.03 13.5 7.5 10,0 p ¢ 001
I he 2245 10,17 36.3 S 10,6 p £ .00
3 days 9.3 2.25 19.5 8.75 h.08 p >  .001
4 days 13.0 1.88 14.0 4,12 .4 p > .00
5 days 10.8 1.9 13.0 5,05 2.7 p> 001




TABLE H
Histologic Formulas and Procedures

Solution A congisted of {ifty grans of sodium citrate and 250 oo of
distilled water. Solution B consisted of 125 co of 30§ fomic acid and 125
ce of dlstillad weter. Solutions A and B were mixod together in equal
parts. Specimens were allowed to remain in this solution until demineral-
ization was conplets as determined by roentgenographs.

< ‘31 P

e slides wore placod for one to five minmvtes in & nomaquasous
solation of 76 aluminm sulfate, containing 0.1 ymelear fast rod (Kernechivob
Chrona-Gruler Stains), end then weshoed 1n yunning water for two mimutes.
Next thay werc irmarsed in a saturated gsolution of picric acid $o vhich
0.25 of indige carmine had been added for thirty seconds. Than they wore
quickly dehydrated by throe changes of absolule aleohol, ¢laared in two
changas of xyleone, ard mountad in Canada halsm.
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Figure 1, Illustration of the three zones of epithelium in
interdental papilla of the mouse selected for count

ing convenience.
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Figure 2, A graph representing the logarithm of the percent
values of labeled cells in the oral epithelium of
interdental papilla of adrenalectomized and of
hypophysectomized mice., The perpendicular lines
represent the time elapsed for the doubling of
each initial labeled cell population.
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Log Percent of Labeled Cells in Adrenalectomized and in

Hypophysectomized Mice
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Figure 3. ime hour specimen adrenslectomiszed mouse interdental
papilla sutoradiogram stained with nuclear fast red
and indigo carmine, Original magnification X25,







Figure 4, Fourteen hour specimen adrenlectomized mouse interdental
papilla autoradiogram stained with nuclear fast red and

indigo carmine, Original magnification X25.







Figuro Be

{ne hour specimen hypophyssctomized mouse inter

dental papilla autoradiogram steined with nuclear
fast red and indigo carmine. Original megrifica-
tion X25.







Figure €. Sixteen hour specimen hypophysectomized mouse inter
dental papilla autoradiogram stained with nuclear
fast red and indigo carmine, Original magnifica-
tion X25,
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