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INTRODUCTION

Cellular and nuclear dry mass and shape changes have heen related to human
buceal cell development, matuiration, senescence, and death (1. 3. 5, 8). Parabasal
cells (Pb) and their nuclei increase in dry mass and size as they enlarge to form in-
termediate cells with round nuelei {I-R). These degenerate to form cells in the
[ollowing seqence: intermediate cells with oval nuclei (1-Q): intermediate cclls
with rod-pyknotic nuclei (I-RP3; cells with pvknotic nuclei {I’); und. anucleate
cells. Typical averages for nuclear dry mass in these cell types are as follow (3):
Pb, 43 pg; I-R, 69 pg: }-O, 51 pg; I-RP, 48 pg: and P, 35 pg. Typical averages {or
nuclear areas in these cell types are as follow (33 Ph, 70 x 10-% cm?; [-R, 92 x
10 % em?; [-O. 86 x 10-% em™: [-RP, 31 = 10 % em® and P, 23 x 10-% ¢,
Similar trends were reported for cells of the oral mucosa of the upper lip. These
studies formed the bhasis of the Cell Development [Index proposed for use in the
study of oral exfoliation studies {(3).

Bhattacharva et af. (1) used the Cell Development Tndex to select cells in buceal
smears for study of eight nuelear traits: total nucleic acids, DNA, BNA, wotal pro-
tein, histone, non-histone protein, protein-bound lysine, and protein-bound argi-
nine. All of these nuclear indices {except tolal nucleie acid and BENA) increased
significantly as Pb cells became [-R cells. All of the nuclear indices decreased
drastically as [-R cells degenerated through the sequence 1-0Q, [-RP, and P. Their
data supported the sequence of cellular and nuclear changes deseribed in the Cell
Development [ndex.

One problem was common to both quantitative interference microscopy (3. 5,
6, 7. 8) and quantitative cytofluorescence microscopy (1) when huccal cells were
studied in smears: finding sufficient nnumber of flat, free cells for measurement.
This is especially difficult when both cellular and nuclear traits are to be studied.
Members of this laboratory working with two types of true interference micro-
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scopes, Namarski interference icroscopy. and phuase contrast-epitluorescence
ricrascopy have abserved all of the coll types deseribed for oral cells in anears §5)
and variationy ke those reported In vaginal and cervical smears ¢ 90103, To ad-
dilion W free baeeal cells, many have folded or curled margins or are extoliated in
shicets or clunaps, Many are damiaged during collection or in preparation ol smears.
ftowonld he advaniageons to use anv cell within a tvpe whether free (with or with-
sitf Tnlds cnrls, and overlap) or in sheels and elamps if the object to be studied is
cloarly visible jespecially the nuelel), These traits have been nsed as evtological
aids to monitor hormone levels in the blood that influences vaginal and cervical
coll developroent, maturation. senescence, and exfolimtion (9. 10 using phase con-
trast miceoseepy to identify eolls, The comments by Hammoad (2) regarding the
naming and e of these indices (Folded - and Crowded-Cell Indices) in gyvnecologic
cvtology is not our concern In this study. Since we can identify these variations in
cells in buecal smears with interlerence microscopy, we thought that some concern
should be given 1o them,

The purmose of this study was to compare the nuelear dry mass (NIDM) and
nuclear area (NAY means for 1-R cells in smears from a male donor showing the
following traits: free eclls that are flat compared Lo free ecdls that have folded or
curled marging and, free colls that are flat compared to cells in sheets or clamps,
We alse observed the colls from male and female donors [or the above traits and
the presence or absence of nneleoli in cell tvpes used in the Cell Development Index,

MATERIAL AND METIHODS

Buecal cells were obtained by gently drawing a finger across the mucosa to the
corner of the lips. These cells were transferred by touching the finger to a glass
slide, The eclls were suspended in one drop of distilled water and covered with a
cover glass which was then sealed to the slide with parallin oil. NIPYM and NA of
IR cells were determined using a Lellz interference microscope as described in
carlier studies of buceal cells (3, 5. 6. 7, 8). The same donor was used throughont
{male. 19 vears old). One siear per day was prepared for study. The Lictz inter-
ference miteroscopr (Horn: Mach-Zendery was eqnipped with 50x A 0.85/00/0.17
objectives und 16x Periplan GF ocenlars ifield diameter 0.3 m. 800x total magni-
fication) and Orthomat camera (10x ocenlar), Both fringe and even [ield modes
were used with polvehromatic or monochromatie (546 nm) light to study cells and
their inelusions. The gquantitative determinations of optical path difference {he-
tween evtoplasm and nucleus) was made with the even field mode and mono-
chromatic light. Nuclear area was determined by projecting negatives, tracing
outlines, and planimetry of tracings {compared to sluge micrometer negatives pro-
jected at the same distance).

Two quantitative studies were conducted. In the first, NDM and NA of IR
cells were eompared using five flat fwithout folded or curled margios) eells and
five cells in sheets or clumps (more than three colls in cach’ per stide in cach of six
slides (replications). Tn the second, NDM and NA of I-R cells were compared using
five flat cells uand five colls with either folded or eurled marging per slide in each of
six slides (replications). All cells were {rec of others excepl as deseribed (sheets,
clumps). Cells in sheets and elumps have been delined as crowded cells {89, 10),

Nucleolar ohservations were made in {four buccal smears from males {ages 19
throtugh 433 and four females (ages I8 throagh 28}, Cells in these smears were ex-
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amined to deteriine whether intermediate codls exisicd in the conditions deseribed
above (flat: folded or curled margins: free: in shects or clumps of three or more eelis).

RESULTS AND DISCUSSTON

The grand means Tor the six replicates (30 cell ineansy for free celis iwithout
folded or curled marging) and cells in sheets or clunips were: tree celdis, 69,2 pe and
92.1 x 10 *em?; and, cells in sheets or elumps, 63.0 pand 95,0 x 10 Yem- The
ranges [or NIDM and NA for the 30 [ree colls were; NDDM L 4400 to 118U pes and, NAL
36.6to 152,49 < 1) “em’. The ranges for NDM and NA lor the 30 cells in sheets or
clumps were: NTYM, 35,110 126.2 pe; and, NA, 2.2 10 134.7 x 10 "em? When
the six replicate means (five cells of each tvpe per replicated for both NI and NA
were compared by analysis of variance, no significant diffcvences were found be-
tween the two cell types (5% level).

The grand means for the six replicates (30 cell means) for free colls fwithont
folded or curled margins) and free cells with either foided or curled margins were:
free cells (no folds or curls), 69.8 pg and 98.3 x 10" em?® and. free cells with
folded or curled margins, 70.5 pg and 103.0 % 10 “cm® The ranges for NDDM and
NA for the 30 cells without {olded or curled margins were: NIDM, 44.2 ta 90.3 pg:
and, NA, 69.5to 139.5 x 10 “ em?. The ranges (o1 NTYM and NA [or 30 cells with
folded or curled margins were: 46.8 to 108.7 py: und, NA, 46.8t0 146.0 x 10 *em®.
When the six replicate means ({ive cells of cach type per replicate) werse compared
using analysis ol variance, no significant differences were found between the two
cell types (5% level).

The results of the two stiudies desceribed ubove were like those reported carlicr
{means and ranges) for I-R cells (3). Because there were no significant ditferences
between {lat, [ree cells, free cells with [olded or eurled marging, or colls io sheets
or clumps, we conclude that any of these cell types are acceptable for study of these
andfor other nuelear traits in IR cells. We believe that this will alse apply to eells
of other types described in the Cell Develapment dncex. The replicate means for
NA and NDDM for all treatments in the present study fall near the regression line
presented by Pappelis ¢ «f (8). Similarly, the correlation coelficient using these
means for NA and NDM was high (r = .80} und compares Favorably with that
reported earlier (8): r = 0,93,

The exfoliation pattern in vaginal tissne and the morphology of the cells is
aftected by blood hormone levels (4, 9. 103, Our earlier ohservations that baoth
male and female buccal smears show cells of this tvpe (used in tolded and crowded
cell indices) were confirmed in the present study of four male and four female
donors, What this means in terms of hormonal influences on the oral muessa is not
known. Care must he taken in any interpretation of this datu since these cvtological
indices have received criticism (2) as they were applied in gvnecologic studies,

All of the cell types were observed iu the four male and [our female oral smears.
All ot the Pb cells from the cight donors contained nucleoli. The number of nucleoli
in intermediate cells varied from donor to donor but their overall meuans were
similar: male, 24 % of all intermediate cells contained nuclei; and, female. 26% of
all intermediate cells contained nucleoli. Nucleoli were not observed in P cells.
We had no difficulty in differentiating between nncleoli and Barr bodies tn cells of
buccal smears from female donors. We beliove that there is a difference iu size of
nucleoli in the cell types (nucleoli in Pb cells appear Lo be larger than those in in-
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termediate cells) and that the size mav be related to cell development, matura-
tion, and senescence. This must be confirmed using specific nucleolar stains to
varify that the objects called nucleoli in degencrating cells observed in this study
with interference microscopy are not chromocenters.

ABSTRACT

The nuclear dry mass (NIIM) and area (NA) means for free, flat intermediate
cells with round nuclei (I-R) (NIDM. 69.8 pg: NA, 98.3 % [0-% em?) were not sta-
tistically different from those of flat I-R cells with folded or curled margins
(NDM, 70.5 pg: NA, 103.0 > 10-* em?). Similarly, the NXDM and NA means for
Iree, tlat I-R cells (NDM, 69.2 pg: NA, 92,1 x 10 *em? were not statistically dif-
terent from I-R cells extoliated in sheets or clumps containing more than three
cells (NDM. 65.0 pg: NA, 98 x 10 *em?). We conclude that any T-R cells (and in-
fer that any other cell tvpes) found [ree with or without lolds or curls in margins
or in sheets or clumps in bucea] siears can be used {or nuclear studics {by cell
type) related to buceal cell development, maturation, senescence, and death. All
parabasal eells appear to contain nucleoli while only 25% of intermediate cells
and none of the pvknotic cells contain nueleoli. It may be that nucleolar size and
dry mass is an important trait to include in future studies of buccal cell develop-
ment, maturation, and senescence.
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