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CHAPTER I
INTRODUCTION

Senerally, the studies of plasma cells in the lymph nodes and
spleen have dealt with the immunologic function of plasma cells.
Antigens, such as horse serum and typhoid toxin have caused the
production of large numbers of plasma cells in the reticulo-sndoe
thelial system, In such studies, the plasma cells were obssrved
to arise from large lymphocytes or from stem cells, Furthermore,
it was observed that plasma cells secrete gamma globulin,

Although many studies deasling with the histogenasis, maturae
tion, and function of plasma cells in the spleen, lymph nodaesa,
liver and intestinal mucosa have been reported, there are few
reports in ths literature dealing with the origin of plesma cells
in the human inflamed oral mucosa, The oral mucosa is the site of
plasma cell formation in gingivitis and chronic inflammatory hypere
plasias, This report deals with the origin and function of plasma

cells in a nonelymphoid connsctive tissue system,




CHAFTER 11
REVIEW OF THE LITERATURE

The nama plasma cell was introduced by Waldeyer (1875), From
his work, it is not clear that he described 2 specific type of
cell that later suthors dencte with the same word, A definits
cell type was first recognized by Cajal (1890) in the condylomata
of syphilis, He named these cells "cells cyanophils”, Tha first
detailed description of the plasma cells was made by Unna (1891)
in a work on plasma cells in a case of lupus tuberculosias, His
definition of the plasma cell was somewhat wider than that formu-
lated later by Marshalko (1895), Marshalko's description more
closely parallels our modern conception what i{s currently implied
in the term plasma cell; that is, a round or, more commonly, oval
cell with a strong basophilic cytoplasm, often containing a juxta-
nuclear light zone, and posgessing an esccentrically situated
nucleus with chromatin material somewhat grouped together and
occasionally moulded into the shape of a cartewhsel, This form
of the plasma cell is referred to guite commonly {n the literature
as the Marshalko cell type,

While Unna strongly emphasized the histiocytic origin of the
plasma cell, the views of Marshalko wers generally accepted,
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He spoke of transition forms between lymphocytes and plasma cells
regarding the plasma cell es a specific evolutionary form of the
lymphocyte, Maximow'’s (1902) experiments with tissue culture
seemed to establish the lymphocytic origin of the plasma cells,

In tissus cultures he had observed transitions between lymphocytes
and plasha cells though later his experimsnts wers subject to much
criticism, Howsver, his opinion of the lymphocytic genesis of the
plasma cell was shared by a numbar of subsequent authors such as
Downey (1511) and Michels (1931). Unfortunately, this concept
restricts the formetion of plasma cells to the pre~sxistence of
lymphocytes, Yet according to Cameron (1951) and Yoffey (1956),
this conversion could not be demonstrated in viewing cells in the
rabbit ear chamber,

In more recent ysars, investigations tend to support the
histiocytic origin, FRohr (1931) has, in a number of works, dise
closed numerous transitional forms between raticulum cells and
fully developad plasma cells observable in smear culture from bone
marrow., Parsons (1948), who studied the occurrence of plasma cellq
in lymphoid tissue of sarcomaecarrying mice, found no esvidencs of
plasma cells being developed from lymphocytes, PFarsons states
that "the cell responsible for ths plasmacytosis in the msdullary

cords of lymph nodes in expesrimental mice appears to be the fixed




reticulum cell of the stroma.,”

After extensive cytclogical investigetions of punctuates
from lymph nodes, Bessis and Scebat (1931) arrived at the same
conclusion, Thaey examined punctuates from normal lymph nodes and
from such nodes that disclosed a more or lsss pronounced hypere
plasia of plasma calls, In their opinion, the first sign of de-
velopment from & reticular cell to a plasma cell is an increase
in the basophilia of the cell and the somewhat sccentric positicn
of the nucleus, This type of cell, in their opinion, called pro=-
plasmocyte by the authors, conformsd to that of the Turk csll
which they considered to be a young plasma csll,

In a study of the histogqenssis of plasma cells, Miller (1931)
reported finding plasma cells normally present in the subserosal
connective tissue of the omenta of rabbits and the connective
tissue cords of lymph nodes with an increase {n number of these
cells when the rabbits wers injected with toxic irritants, He cons
cluded that plasma cells arose nsar blood vessels from a primitive
connsctive tissus csll, He described a maturation cycle in which
he observed basically an increasing bmsophilia of the cytoplasm
and a decreasing nuclear size as the stem cell developed into the
mature or Marshalko type plasma cell,

Similar findinge were reported by Fagrasus (1948) in a study




of antibody production in relation to the development of plasma
eells, Fegraeus observed an increassd production of plasma cells
in the red pulp of the spleen of rabbits previously injected with
horse sarum and correlated a rising antibody titer with the dife
ferentation of reticulum cells into plasma cells, In har opinion,
the development of the reticulum cell into the plasma cell is
characterized bys (a) an increase in its cytoplasmic basophilia
with a diminution of the volume of the cell and change of shape
from a round into an oval type, (b) a decrease in nuclear size
with an increase in nuclear stainability, (c) a relative increase
in the cytoplasmic stainability with methyl green pyronins,

The development of plasma cells from reticulo-endothelial
cells implies a gradual change in cellular morphology, Yet the
wide variations of forms in the development of plesma cells obssrvs
able in the same specimen reflsct a maturation or biologicsl
process that may give an appearance of artificality to a strict
classification or division into definite categoriss., However, for
practical reasons, certain types have besen dafined cutlining cer-
tain approximate stages in this continuocus series of development
within the limits of which one or the other type would belong,
fagrasus (1948) has classified four stages or categoriss: Undif-

fersntiated mesenchymal cell or stem cells, proplasmoblast




(transitional), proplasmocyte (immature and plasmocyte {maturs),
This classification is basad on the size, shape, and stainability
of the nucleus and the stainability and quantity of the cytoplasm
using hemotoxcyline-sosin stain,

fagrasus describes thess cells as/fcllows: The undiffersn«
tiated mesenchymal cell or reticulum cell has a large pale staining
nucleus and poorly defined cytoplasmic borders, T7hese cslls form
s syncytium around caplllaries and vascular channels,

She describes the transitional cell as showing some chareactsrd
istics of the reticulum cell while in several respacts diffsring
from the ordinary lymphoid reticulum cell, The transitional cell
has a free position being isolated from other cells in contrast
with lymphoid reticulum cells, which appear with dim contour and,
most often, in aggregmtions, Also the transitional cells, are,

28 a rule, larger than ordinary reticulum cells, their diametsr
sometimes measuring up to 20 microns. In the youngest cells the
nucleus is large and round, or almost round, uith increasing age,
the nucleus diminishes in size assuming at the game time an oval
shaps, To‘bsgin with, it has 2 light color, is looss and foamy.
The stalnability increases as differentation proceeds, One, or
more often, several big nucleoli are found. In Unna=Fappenheim

staining, the cytoplasm, which in the youngest cslls appsars aniy




as a narrow band outside the predominating nucleus, first becomes
faintly red, then takes on e deepar rsd, O0ften the cytoplasm
contains small vacuoles., In more differsntiated cells, s clearing
is descarnible in the cytoplasm close to one of the longitudenal
sides of the nuclsus,

The immature plasma cell, as observed by Faqraeus, 1= in its
typical shapa usually smaller and distinctly oval, In an earlier
phase of the antibody formation when the immature plasma cells
predominate, they are larger with a2 bigger nucleus, The cytoplasm
stains a deeper red with Unna-Fappenhsim stain for ribose nucleic
acid (RNA) than the transitional cell, Yet, there are transitional
cells that do not disclose any difference from immature plasma
cells in stainability, She indicates that the main difference bae
tween the immature plesma cell and the transitional cell is to be
found in the structure of the nucleus, that of the former being
richer i{n chromatin and more oval in its configuration, The longi-
tudinal axis of the nucleus, usually coincides with that of the
cell, the nucleoli esppear quite distinct, Along one of the longi=-
tudinal sides of the nuclsus, a clearing in the cytoplasm is most
often visible, In addition, a varying number of vacuoles, situatad
Jjust below the cellular membrans or closaer to the nucleus, are

noticeable in the cytoplasm., 0rMost often they are to be found on




the same side of the nuclsus as the perinuclear clearing (halo).
Vacuoles, howavser, have bsen observed on the other sida,
Fagraeus describes the mature plasma cell as being pronoun=-
cedly oval and varying in size ranging from five to fifteen microng
in diameter, The nucleus is smaller and, because of an {ncreass
in the cytoplasm in front of the peri-nuclear clearing in the im-
mature cell, is eccentrically placed., Consequently, thas long axis
1n.tha mature cell corresponds to the diameter that was shortest
in the immature cell, In the mature cell, the longitudinal axis
of the nuclaﬁs, which in the immature cell coincided with thes long-
est cellular diameter, is perpendicular to the longitudinal axis
of the cell, Also, caells with two nuclel are sometimes seen. In
young mature plasma cells the cytoplasm becomes as rad with Unna-
Pappenheim stain for RNA as in the immature cells, Still, the
small, older cells usually show a deepsr tint, In young plasmea
cells vacuoles are as a rule, numerous, while in the old cellular
forms they are sometimss totally absent, With increasing age,
the nucleus gradually becomes more stainable, The chromatin often
shows the typical carte-wheel arrangement, &With ordinary mathods
of staining no nucleoli will appear in the small, most mature

plasma cells,




Function

Ehrich, Drabkin, and Forman (1949) studied the relation of
antibody formation and the change in the amount of nucleic acids
in rabbit lymph nodes draining areas injected with typhoid vaccine,
The increass in DNA was found to parallel the increase in weight
of the nodes as might be expected from the active multiplication
of cells., The peak of ARNA increase occurred betwsen the fourth
and sixth days aftasr vaccine injection when antibody formation was
at its maximum,

In a histologic study of methyl green and pyronine stained
sections of lymph nodes in rabbits injected with typhoid vaccine
Ehrich (1949) found that during the first six days of the experi-
ment the cellular reaction was chiefly one of plasma cells forma-
tion., ODuring the first three days, plasmoblasts predominated; on
the Fifth end sixth days mature plasme cells were the preveiling
cells, FMost of the RNA was contained in the mature plasma cells.
The lymphocytes began to proliferate in significant numbers on
the third and fourth days, and gsrminal centers began to appear
on the fourth and fifth days, They showed thair greatest activity
on the ninth day when RNA and antibody formation had passed their
peake, Ehrich interpreted these results as indicating that the

plasma cell and not the lymphocyte is responsible for antibody
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formation,

The relation of RNA to protein synthesis has been established
by many investigators using different techniques, Harris and
Harris (1949) stated that RNA accounts for a considersole dagree
of the cytoplasmic basophilia of plasma cells, They found that
ANR appeared in developing plasmocytes in rabbits on ths second day
after injecting thes antigen. Brachet (1951) concluded from studieﬂ
in which cytochemical methods were used, that 2NA had a function
in protein synthesis, In a similar respect, Casperason (19s0),
reported that protein synthesis occurs in cells with high concen-
trations of RNA, Kelshall and Crabb (1958) have concluded that
plasma cells synthesize and store nucleoeproteins and amino acide
in the intestinel mucosa between the lumen and blood and lymph,
Also, lysis of plasma cells in the sinuses of the spleen, messn-
teric lymph nodes, mucosa of intestines, and in other portal
organs may be related to protein synthesis in the liver., Ffurthere
mora, the infiltration of plasma cells in chronic inflemmation
represants an intermediate process by which proteins and nucleic
acids released from vascular exudates and from lysis of injured
cells ars retained locelly. Such stored materisl subsequently
is released and made available for use by other cells {n regenera-

tion and repair. Flasma cells then function as trephocytes making




11

availeble trephones necessary to the growth of cells, Plasma
cells ars found in arseas of high protein concentration either in
the gut or at sites of chronic inflammation,

As stated previously, Fagraeus (1948) and othere advocated
the view that plasma cells are derivativea of the reticulo-endo=-
thelium, Her results with tissue cultures led her to conclude
that the formation of antibody takes pleace side by side with, and
during, the development of the reticulum cells into plasma cells,
With the appearance of mature plasma cslls, the gntibody titre
in vitro declined, She concluded that antibody is formed within
reticulo~endothelial cells, In case of intense antibody formation|
a differentiation of these cells into plasma cells tskes place.
Thus, the mature plasma cell is to be regerded as the Final‘link
in a chain of developments, a csll which has aslready passed the
stage of its greatest functional intensity.

Fagraeus, like many others, does not distinguish betwsen ime
mature reticulum cells (undiffsrentiatsd mesenchymal cells) (U.m,C|
and mature reticuloc-endothelial cells (macrophages), 5he states
that "there is no evidence to show that the highly differentiated
macrophages have prospective potentislities, In fact, this
assumption is contrary to all knowledge of ontogeny. There is

little doubt, however, that the undiffsrentiated mesynchymal cells
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if properly stimulated give rise to immature plasma cells. (Trane
sitional cells of Fagrasus),."”

In Ehrich's sxperiments, plasma cell production was well
under way twenty-four hours after i{njection of typhoid vaccina,
There were many plasmoblasts, many of which showed mitotic figures
indicating that multiplicastion of these cells was accomplished, W
like that of other blood cells, chiefly by mitotic division at
the hemocytoblastic level, faturation of plasmoblasts to plasma
cells was associated, as in other blood cells, with reduction {n
the size of the nucleus and disappearance of the INA in the nuclse
olus, Thess cellular changes were recognizable on the second and
third days, were conspicuous on the fourth day, and were complated
on the fifth day of the experiment, The maturstion of the blaama
cells thus paralleled the rise in ANA and antibody cancentration
in the lymph nodes, The concentration of both was greatest whan
the plasma cells had reached full maturity, Bing and Plum (1937)
pointed out that patients with hyperglobulinsmia have an increase
of plasma cells in their tissuss, and that the highest globulin
levels are found in patients with plasma cell myeloma, whersas
patients with lymphatic lsukemia show no increase in globulins,
Fagrasus found that tissue which contained abundant plasma cells

formed larger amounts of antibody then tissue which {ncluded
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falpighian bodies, These observations suggest that the plasme
cell, rather than the lymphocyte, is responsible for antibody
production,

Using a fluorescent antibody technigue, Urtega and (ellors
(1957) conducted a study of the csllular sites of formation of
gamma=-globulin in lymphatic tissue of man, Thair findings indi=-
cate that gamma~globulin is formad in tha germinal centers of
lymphatic nodules and in the cytoplasm of mature and immature
plasma cells of two types -« those with and without Russsell bodiaesy
but both originating from a common stem cell, the plasmoblast,
Also, their results suggestsd that maturation doss not precede
the formation of gamma-globulin in these cells but, rathsr
accompanies {t,

The Normal Oral fucosa

As described by Orban and Sicher (1862), the morphologic
structurs of the mucous membrans and tha mode of attachment vary
in different areas of the oral cavity in accordance with the funce
tions of specific zones and mechanicsl influences which bear upon
them, 3Jasically, the oral mucous membrane consists of a lamine
propria of dense connactive tissue and a covaring of stratified
squamous epithelium, The mucosa is bound to the deep structurss

(bona, muscles, etc,) by the submucosa which may be present or
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absant as a separate and well definad laysr,

Using this relationship of structure to function as a basis
for classification, the oral mucosa may be divided primarily into
three different types, the masticatory mucosa, lining mucosa, and
specialized mucosa, The masticatory mucosa, consisting of the
gingive and coveriny of the hard palats, is subjectad to strong
forces of pressure and friction which is reflacted in its struce
tural arrangement, The epithelium is thick, cornified and contain&
a granular layer, The bulk of the epithalium consists of prickle
cells which are connscted to sach other by intercellular bridges,
The besal cell layer consists of reqular, cuboidal cells which
sand fine cytoplasmic processes into the fibrous basemant membranse
of the lamina propria, The lamina propria is a dense connaective
tissue containing bundles of collagencus fibers, blocd vessels,
narves, and lymphatics, ‘Ths principal cell type is the fiobroblast
located in association with collagenous fiber production, Undife
farantiated mesenchymal cells and macrophagas are found adjacent
to capillarise, The peri-vascular areas or spacss contain a
stroma of delicate reticular fibers which ars in closa association
with the capillary walls and the adjacent undifferentiated mesen=
chymal cells,

Clinically, ths normal masticatory mucosa is pink in color an#
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firm in its consistency. The gingival portion presents a thin
marginal contour and a pointed papillary contour, Ths attached
gingiva {8 separatsd from the alveolar mucose by a festooned lins,
the mucogingival junction, The alveolar mucosa which 18 none
keratinized, thin, and loosely attached to its base by collagenous
and elastic fibers, is red in color.

Fibroblasts of the connective tissus are associatad with the
formation of collagenocus fibers and mucopolysaccharides of the
ground substance, Burstone (1962) describes the latter as hexge
saming - cunta;ning polysaccharides, He states that ground sube
stance also has proteins which contain carbohydrates, and thess
ara referred to s glycoproteins, fucopolysaccharides, the acid
type of which is widely distributed in nature, are of primary
significance in connective tissue and presumably act as binding
and protective agents, The acid mucopolysaccharides of the ground
substance are polymers containing acetylated amino suygars and
hexuronic acids, Among the best known mucopolysaccharides are

hyaluronic acid and chondroitin sulfuric acid,




CHAPTER II1
PATERIALS AND RMETHODS

Plasma cell infi{ltration is characteristic of inflammatory
hyperplasia of the oral mucosa as seen {n gingivitis and vestibuy-
lar and palatal inflammation beneath dentures. To determins the
source of plasma cells of inflamed oral mucosa, sevsral hundreds
of oral mucosa biopsies and surgical specimans diagnosed as
chronic inflammatory hyperplesia with the plasma cell as the
principal inflammatory cell were studied,

Special staining was used on fresh frozen, carnoy, alcohol
and formalin fixed material, The Pollowing staining procedures

were used:

Hamatoxcylin & Eosin
Methyl=Green«pyronine
Periodic acid Schiff (PAS)
Toluidine blue

S5ilver impregnation
Fluorescens isocthiocyanate

bound antihuman gammae
globulin raebbit serum

i6

Routine Stain

7ibose Nucleic Acid
fucopolysaccharides
Acid mucopolysaccharide
teticular fibers

Gammaw-globulin




Clinically, pree-surgical examination of some of the gingival

and palatal areas of inflammation showsd the typical charsctere

CHAPTER 1V
FINDINGS

istics associated with inflammation,

1. Change in color from the pinkishewhits of normal gingiva

to varying deqrees of red,

2. Lack of stippling,

3. Expansion or swelling in ths marginel and papillary

regions,

4, Decreass in the firm consistency of the tissuse.

5, Dsepening of the gingival sulcus,

Stain Results
HemotoxcylineEosin +

MethyleSreen pyronine

Periodic acid Schirf
Toluidine blue

Silver impregnation

Fluorescent antibody

17

These are listed as follows:

Significance

Presance and distribution
of plasma cells

Ribose nucleic acid
present

No mucopolysaccharide
No acid mucopolysaccharidd
Presence and relation of
immature fibers to
plaama cells

Camma-globulin praesent
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Histologically, the most salient feature is the presencas of
Plasma cells grouped around capillaries and in closs associastion
with undifferantiated mesenchymal cells generslly located adjacent
to the capillary wall as saeen in Figurs II., These plasma cells
vary in number from a few to many but, as the numbers of cells
increase, they seem to blend with adjacent peri-vascular foci
creating the diffuse typs of infiltration characteristic of chrorne
ic inflammation of the oral mucoas (Figure IX).

Patent capillaries are present in all sections of the inflame
8d mucosa, Around these vascular components, delicate reticular
fibers form a atroma and are in intimate contact with the capile
lary walls and undifferantiated messnchymal cells adjacent to the
capillary walls (Fiqure V), These fibers extend osut into the
peri~vascular areas and are in close association with the plasma
cells, The perie-vascular areas ccoupied by plasma cells show a
dacreass in the mature collagencus fiber elaments present. Fure
thermore, staining with PAS (Figure XI) and Toluidine blue show
both a lack of mucopolysaccharides {n ths cytoplasm of plasma
cells and a decrease in the amount of mucopolysaccharides in the
ground substance, Also, staining with Methylegreen pyronine shows
the presence of ribose nucleic acid in the cytoplasm of plasma

cells (Figure V1),
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Undifferentiated mesenchymal cells ars sesn adjacant to the
capillary walls (Figure 1I, R), These cells are large cells with
Pale-staining oval nuclei and indistinctly defined cytoplasmic
borders., Such cells are the reserve cslls of the connective tise
sue, Peripheral to these ressrve cells are immature and mature
forms of plasma cells, Notabley absent from this concentration of
cells is the lymphocyte, Two cell types appear to arise from the
ressrve cells; the reticulum cell which produces the reticular
fibers and the plasma cells.

tytogenesis of the plasma cell

Plasma cells ars seen to arise from the syncytium of reserve

cells, The first change in the reserve cell occurs in the nucleus
which shows first a distribution of nuclear chromatin at the nu=
clear membrane (Figure II, R), This is associated with a reduction
in the size of the nucleus which remains oval in shape, The cytoe
plesm still is pale staining and shows poor dafinition of the cell
wall, The nucleus, at this time, is immediatsly surrounded by
small quantitises of ribose nucleic acid as sssn by the methyl green
pyronine stain in Figure VII, 3, (This transitional phase may be
compared to the plasmoblast as described by Fagrasus (1948),

In the sscond phase, the daveloping plasme cell shows sn ine

craease in the basophilic staining of the cytoplasm csll as seen in
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hemotoxcylin and sosin stain with 2 baginning cartwhesl distribye
tion of the nuclear chromatin within the nucleus (Figure IV, 8),
The nucleus is smaller than that of the plasmoblast and appears
more rounded, Evidence of a halo, beginning in the cell center,
may be sasn, The cytoplasm immediately adjacent to the nuclear
membrane shows an increase in ribose nucleic acid synthesis as
seen in methyl green pyronine stain (Figure vII, C), This phase
represents the proplasmocyte stage of development,

Finally, the basophilic material of ths cytoplasnm cnncantrataq
around the periphery of the cell wall as ths halo of the cell
center enlarges and the nucleus moves to an eccentric position
close to the cell wall (Figures Il and 1V). The nuclear chrometin
assumes a more distinct and cartwheel distribution both in quantity
of chromatin aggregates and intensity of staining qualities. Thes
formation of RNA in the cytoplasm appears more intense than that
obgerved in the proplasmocyts stage (Figure VII, O). This phase
of development {s the mature plasmocyte,

Mitotic figures ars rarely seen in spite of finding large
numbers of plasma cells present though mitotic activity is evident
within the syncytium of reserve cells, OUccasionaly, binucleats
plasma cslls are seen with the nuclei at opposits poles and common

hale intervening (Figure VIII, S). Such evidence sucnests the
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possibility of atypical mitotic division,

In maethyl green pyronine stain, riboss nucleic acid may be
ssen completely surrounding the nucleus though it is svident theat
there iz a greater accumulation at one pole of the nucleus (Figure
VII). At this pole of the nucleus, a clear nonestaining slit dee
velopes batween the nucleus and the ribose nucleic acid. The
ribose nucleic acid fills the entire cytoplasm at this pole of the
nucleus, The slit snlarges into a halo while ths nucleus assumes
the eccentric position of the mature plasma cell,

Though the results using a special stain for fluorescent
antibody were incomplste because of laboratory technigues, the
svidence suggests the presence of gamma-globulin productfion in

plasma cells,




CHAPTER V
DISCUSSION

In inflammatory hyperplasia of ths oral mucosa, the results
seem to indicate that plasms cells arise from undifferentiated
reserve cells in connective tissue around cepillariass and not from
lymphocytes, Though lymphocytes aere present in some of the spaci-
mens, these cells seem to be in most instances in separate colonieg
of their own, NMoreover, no direct change from lymphocyte to plase
ma cell is evident in any of the specimens studied. 0On the other
hand, the evidence is such as to indicete that plasma cslls arise
from undifferentiated reserve cells, This assumption is basaed on
the geographical relationship of the plasma cells to the ressrve
cells and the morphological and intraecellular changes that occur
as plasma cells davelop, 3Specifically, these changes involve a
decrease in nuclear size and an increase in nuclear chromatin fore-
mation and peripheral (cartwhesl) aggregation, At the same tims,
there is an increase in both the quantity of cytoplasmic formation
and basophilic staining properties, Also, the nucleus moves from
a8 mors central position to an eccentric location with the develope
ment of a halo-liks arsa between the nucleus and the bulk of the
cytoplasm,

22
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The changes in ths rsserve cell begin with the aggragation
of nuclear chromatin at the nuclear membrane, This appears to be
an gssential step prior to the synthesis of ribose nucleic acid
(RA) in the cytoplasm for, as the amount of nuclear chromatin
increases in quantity and staining intensity, the synthesis of
ribose nucleic acid in the cytoplasm also incrsases, florphologice
ally, the reserve cell mssumss characteristics of the plasma csll
by continued synthesis of RNA, RARA activity is glight in the
cytoplasm of the plasmoblasts (transitional phase) but increasses
in intensity in the proplesmocyts snd plasmocyts phases, Finally,
the shift of RNA to one pols and the nucleus to the other pole
with the intsrvening halo lends cradence to the concept that the
structurs of the plasma cell i{s & function of RNA gsynthesis, fMorow
over, considering the i{nter-relation of RNA synthesis to protein
synthesis and, in turn, to gamma-globulin and antibody synthesis,
tha'plasma cell can be considered as the morphologic representa=
tion of a specific function of the reserve or undifferentiated
cell. That is, when the ressrve cell starts to form gamma-
globulin, it develops into a specific cell typs. As Fagraeus has
shown, gamma=globulin production goes hand in hand with plasma
cell formation and reaches its peak in the immature and mature

stages of the development of plasme cells, Thus, structure and
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function of the plasma cell are i{n fact one with the plasma cell
being one of many structural and functional potentialities of the
reserve cell,

It is obsarved that mitotic activity of the reserve cells,
though evidsnt, does not appear to account for the numbsr of plase
ma tells produced, However, what needs to be taken inte account
is the number of reserve cells available for differentiation to
plasma cells, Mitosis at least occurs to replace the reserve
calls, The bie-nucleate plasma cells do suggest amitotic division
but, this ia not certain, However, many plasma cells have small
nuclei which further suggests atypical mitotic division,

Plasma cells are always enmeshed by well dsveloped reticular
fibers that appear to fix or support plasma cells bstwsen capile
laries, The relation of plasma celle to capillaries and the reticd
ular fibers suqqoests ths structure of a reticulo-sndothelial
system, This may explain the resistence to injury and excellent
repairative quality of oral mucosa. Large numbers of plasme cells
intervening between the oral epithelium and the capillaries may
serve as a barrier againat agents of an irritating nature by ren=
dering them innocuous and by preventing their passage into the
vascular system, Oegenerating plasma cells showing large hyalins

bodies are ANA and gammaeglobulin positive, However, many smaller
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spheriod particles of degensrating plasma caells ars only slightly
ribose nucleic acid positive., Ths liberation of RNA and gamma=-
globulin into the ground substance certainly should raisse the
plasma protein lsvel of inflamed oral mucosa, [Moreover, globulins
could sscape through minute ulcerations in the epithelium into the
pariodontal pockets or sulci and oral cavity. RNA could be picked
up by reserve cells for the production of naw plasma cells, reticus-
lum cells, fibroblasts or other cells in rapair or regeneration,
Physical changes that occur in thae connsctive tissues can
also be interpreted, In the ereas of dense plasma cell infiltra=-
tion, there is a decrease in the mucopolysaccharide content of the
ground substance (as demonstrated in the PAS and Toluidine blue
staining), This change in the ground substance can be associated
with the relatively largs volume of space occupied by the plasma
cells and the change in the architecture of ths collagenocus fiber
bundles, In association with the dense infiltration of cells and
plesma fluid related to inflammation, the collagenous fiber bundleq
decrease in size and numbar, This breaking down or unraveling of
the collagenous fiber bundles is related to the decrease in the
mucopolysaccharide content as it is known that mucopolysaccharides
act as a binding agent. Moreover, these physicel changes in the

ground substance and collagenous fiber architecture are manifested
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clinically, These tissue effects are reflscted clinically in the
gingiva by a relative incremse in tissus volume and a decrsase
in the firm consistency that normally are characteristics of

healthy singiva,




CHAPTER VI
SURMARY

In order to determine the source of plasma cells of inflamed
orasl mucosa, several hundred surgical specimens and biopsies diae
gnosed as chronic inflammatory hyperplasia with the plasma call
as the principal inflammatory cell were studied, 0fost of the
specimens were formalin fixed though several specimesns wsre fixed
in carnoy and alcochol solutions, Fresh frozen specimens were used
for gammaw-globulin determinations though these resulte wers incone~
clusive, The specimens wers imbedded in paraffin and sectioned
five to six microns in thickness, Staining methods used included
hematoxcylinesnsin, methylegreen pyronine, Periodic acid Sghiff,
Toluidine blue, silver impregnation, and fluorescent antibody,

Using the classification set forth by Fagraeus as a guide,
it was observed that reserve cell differentiation into plasma celld
involved basically four phases or stages listed as follows:

l. Reserve cell
2, Plasmoblast or Transitional phase
3, Immatura plasma cell

4, MNature plasma cell

27
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Identification and classification were based on sbservations of
nuclear chromatin changes, changes in nuclear size, form and poe
sition, relative quantity, and basophilia of cytoplasm, and relee
tive quantity and staining intensity of cytoplasm in ANA synthesis,
However, it was noted that the typical plasmoblast forms were few
in number. Though mitotic activity was apparent on a reserve cell
leval, mitotic figures ware rarve.

Associsted with chronic inflammation of the connective tissue
involving plasma caell infiltration, physical changes occurrad
within the ground substance and collagenous fiber elements which,
in turn, were reflected in clinical changes in the papillae and

attached gingiva,




CHARPTER V11
CONCLUSIONS

1. In {nflamed oral mucosa, plasma cells arise directly from
undifferentiated ressrve cells and not lymphocytes,

2. The morphology of the plasma cell is a structural manie
festation of the reserve cell activity synthesizing RNA which in
turn synthesize gamma=-globulin,

3. Tha relationship of the plasma cells to reserve cells,
reticular fibers and capillaries suggests that the oral mucosa

may contain a diffuse form of the reticulo-sndothelial system,
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Figure 1

Biopsy specimen of normal gingiva, £, epi-
theliumy L, lamins propris.
H&E 100 X




Figure 11

Plasma cells grouped around a cepillary, Cj
Ry differentliating reserve cellsjy chromatin
aggregates adjacent to nuclear membranej A,

mature plasma cell,
H&E : 1000 x
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Figure 111

Cy tangential section through a cepillarys
Ry reserve cellsy P, plasma cells,
H&E 1000 X
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Figure 1V

Plasma cells around capillary, Aj Reserve
cell, Ry Immature plasma cell, C,
H&E 1000 x
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Silver stained specimen containing plasma

and plasma cells, P,

cells capillary wall, Aj

1000 X




Flgure V1

Plasma cells stained for RNA,
(methylegreen pyronine stain) 450 X
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F @ v

Higher power view of plasma cells as seen

in Figure VI, Reserve cells, Aj transitionsl
form or plasmoblast, Bj immature plasma cell,
Cs and mature plasma cells, D,

Methylegreen pyronine stain 1000 X
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Figure VIII

Peri-vascular arrangement of plasma cells,
reserve cells, Ry immature plasma cell, Aj

and mature plesma cell, C, with halo or

clear are adjacent to nuclesar membrane, B8ie
nucleate plasma cell, 8, with intervening hale,
H&E 1000 X
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P;gu;_a !X

Denge infiltration of plasma cells,
mitotic figure, M,
H&E 1000 X




Area of dense plasma cell formation shows

decrease in mucopolysaccharide content of
ground substance,
(PAs) 1000 X
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Figure XI1

Degenerating plasma cells with Russell's
bodiss, H,
Methylegraen pyronine stain) 1000 X
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Figure XIII

Reserve cells, Ry capillary, C; and
plasme cells, P,
H&E 1000 X
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