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Summary

Recurrent aphthous stomatitis is the most common condition affecting the oral
mucosa. It is characterised by painful, recurrent oral ulcers which appear singly or in
crops and heal spontaneously. Recurrent aphthae have a multifactorial aetiology,
although the basic defect suggested in many published investigations an
immunological imbalance caused by a micro-organism. The aim of these studies was

to research different aspects of the pathogenesis and therapeutic features of recurrent

aphthous stomatitis.

The investigations in this thesis were carried out in two groups of aphthous patients,
who attended the Oral Medicine Clinic in different periods of time and the data were
analysed in a different way in each group. The first group of 252 patients, were
studied prospectively and a second group of 213 patients were initially studied

retrospectively. Haematological investigations and therapeutic effects of vitamins and

minerals were studied and were compared with a control group. For the first time in
Glasgow Dental Hospital and School, a special computer program for oral ulceration

was applied for the collection and analysing of the data in one of the groups of

aphthous patients.

Food allergens as environmental factors were tested in 295 patients with aphthae as
well as 100 control subjects. Although the results were unable to prove the
involvement of food additives in recurrent aphthous stomatitis, reviewing those

patients with a positive allergic reaction showed that in many of these patients

avoiding the allergens may potentially improve their condition.



Investigation of haematological deficiencies also did not support a correlation of these
deficiencies with recurrent aphthous stomatitis. But after replacement therapy, during

the follow-up time available, 41 per cent of patients showed some improvement in the

severity of their ulceration.

In reviewing the literature, symptomatic therapy was found to be ineffective at
Inducing remission of the disease. However, it is the only treatment for many patients
for decreasing the severity of the disease. A topical cream of 5 amino-salicylate was
examined in a double-blind trial with cross-over. However, the effect of this cream

could not be distinguished by this trial, but in a double-blind study without a cross-

over, a minor effect of the drug was found.

In support of the involvement of viruses in the aetiology of recurrent aphthous
stomatitis, the nested PCR and assays of ELISA and IFA were employed. Results of

PCR investigations showed that HHV-6 DNA was present in 29 per cent of aphthous

lesions. Using ELISA, specific IgG antibodies against HHV-6 were detected in 96.7

per cent of all serum samples with no significant difference between aphthous patients,

oral lichen planus or control subjects. Specific IgM antibodies against HHV-6 was
found 1n a higher prevalence rate in aphthous samples compared with the two other

groups: a significant difference of p=0.01 was found between sera of aphthous

patients compared with healthy controls.

HCMV and VZV DNA were not detected in aphthous samples. Also serological
findings did not show any significant increase in the prevalence of specific IgG

antibodies against these two viruses. Serum IgM antibodies against HCMV were



positive in a small number of samples with no difference between groups and IgM
antibody against VZV was not positive in any serum samples. These data fail to show
that recurrent aphthous stomatitis can be a manifestation of VZV or HCMYV infection

or reactivation. However, the possibility of involvement of HHV-6 is raised by the

present studies.

The possible involvement of Mycobacterium paratuberculosis was examined by the

nested PCR investigations. Although mycobacterial DNA was detected only in four
biopsy samples of aphthous patients and in none of the oral lichen planus patients or

controls, this difference was not significant and more research is necessary to confirm

such involvement.
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Chapter one. General Introduction and Literature

Review
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Although recurrent aphthous stomatitis (RAS) is the most common disease of the oral
mucosa, it is one of the least understood diseases of the oral cavity (Vincent and Lilly,
1992). Recurrent aphthous stomatitis is a disorder characterised by recurring, self-

healing ulcers confined to the oral mucosa (Wray, 1982a; Greenberg, 1984).

There is an increasing body of evidence on different aspects of recurrent aphthous

stomatitis. Since the aetiologic factors are unknown, laboratory procedures to confirm

the diagnosis of recurrent aphthous stomatitis have not been established. However, an

autoimmune or viral aetiology are possible factors (Pedersen and Hornsleth, 1993).

Occasionally recurrent aphthous stomatitis is a manifestation of other syndromes, such

as Behcet’s syndrome, inflammatory bowel diseases such as Crohn’s disease and
ulcerative colitis (Landesberg et al. 1990; Endre, 1991), and some immunodeficiency

syndromes, including infection with human immunodeficiency virus (Scully and

Porter, 1989; Porter and Scully, 1993).

1.1. Historical Review

Hippocrates (460-370 B.C.) is credited with the first use of the word “aphthai”
accorded to the prodromal burning sensation, to describe an oral condition, although
the lesions described were probably those of thrush infection. (Sircus et al. 1957)

Similarly Jourdain-Berchillet (1849) discussed “aphthae” in great detail but was again

clearly describing cases of thrush. Indeed, the Oxford English Dictionary defines the

word aphtha as “the infantile disease thrush”. (Farmer, 1958)
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The first clinical description of the recurrent oral ulcerations which are now
recognised as recurrent aphthous stomatitis was by Von Mikulicz and Kummel 1n
1888 (Mikulicz and Kummel, 1912; Farmer, 1958) and the first description in the

English language was by Sibley in 1899 (Farmer, 19358).

Early publications on recurrent aphthous stomatitis were mainly descriptive and
because of the diversity seen in the clinical presentations and apparent aetiologies, a
large number of synonyms arose to describe the condition (Table 1.1). Sutton, in 1911
was the first to distinguish the major formm of recurrent aphthous stomatitis and
termed it “peradenitis mucosa necrotica recurrens” although this has now been

supplanted by the term “major aphthous stomatitis” (Cooke, 1961; Lehner, 1968). In

1960, Cooke described another type, “herpetiform stomatitis”, which was named not

on the basis of aetiology but on clinical appearance.

1.2. Clinical Features

Patients with recurrent aphthous stomatitis are classified in to three categories,
depending on the clinical features of the lesions: minor ulcers (Mikulicz’s aphthae),
major ulcers (periadenitis mucosa necrotica recurrens, Sutton’s aphthae, stomatitis
aphthous recurrens cicatricicans) and herpetiform ulcers (Lehner, 1968: Lehner,

1969¢ ; Wray, 1982a; Greenberg, 1984; Axell and Henricsson, 1985; Scully and

Porter, 1989, Pedersen, 1993).
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Table 1.1. Synonyms which have been used to describe the Clinical

entity of RAS (Sircus et al. 1957)

i —— = = = g e ——

Acute aphthous stomatitis
Canker sores

Dyspeptic ulcers
Fragmentary Behget’s syndrome
Habitual solitary aphthous ulcer

Maculofibrinous stomatitis

Mikulic’s aphthae

Periadenitis mucosa necrotica recurrens
Recurrent aphthous stomatitis

Ulcus necroticum mucosae oris

Ulcus neuroticum mucosae oris

Vesicular stomatitis
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Minor ulcers are rounded and usually less than 10 mm in diameter and heal within 4-
14 days without any scars. Major ulcers are usually over 10 mm in diameter, often
with irregular borders and scar on healing. The herpetiform ulcers are rounded, well-
demarcated small ulcers of one to two mm which usually appear in crops of 10-100.
The herpetiform ulcers may occasionally occur in a keratinized area. These ulcers heal

without scars within 4-14 days (Wray, 1982a; Greenberg, 1984, Pedersen, 1993).

Approximately 80-85 per cent of patients with a diagnosis of recurrent aphthous
stomatitis show minor ulcers, 7-10 per cent major ulcers and 7-10 per cent

herpetiform ulcers. (Wray, 1982c; Wray, 1984, Lamey and Lewis 1991)

The incidence of recurrent aphthous stomatitis varies from 15 per cent to more than
50 per cent (Brody and Silverman, 1969; Donatsky, 1973), and the prevalence from
five to sixty-six per cent (Donatsky, 1973; Scully and Porter, 1989, Porter and Scully,
1991) in selected population samples. However, many authors have reported an
incidence of 20 per cent with a prevalence of two per cent (Sircus et al. 1957; Farmer,

1958; Axell and Hennicsson, 1985; Porter and Scully, 1991; Pedersen et al. 1992;
Taylor et al. 1992; Hunter et al. 1993; Pedersen and Ryder, 1994). The disease

appears to have higher prevalence in females than in males (Sircus et al. 1957; Farmer,

1958, Brody and Silverman, 1969; Donatsky, 1973).

The first appearance of ulcers is usually in childhood or the teenage years. The lesions
rarely occur, for the first time, after the age of 50 (Farmer, 1958; Lehner, 1968:
Brody and Silverman, 1969; Donatsky, 1973: Scully and Porter, 1989). However, 10

per cent of females have their first attack over the age of 50 (Sircus et al. 1957,
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Farmer, 1958), whereas this trend is not seen in the male population (Farmer, 1958).
In males, ulcers become severe in the first and third decades, in contrast to females,
where they are more severe in the second and third decades (Farmer, 1958).
Recurrent aphthous stomatitis patients may suffer from ulcers for different periods

(weeks, months or years) and in some severe cases ulcers remain indefinitely (Brody

and Silverman, 1969, Donatsky, 1973; Pedersen, 1993).

The lesions may appear asymptomatically or begin with either premonitory tingling, a
tenseness, hyperaesthesia, a burning sensation or pain, a roughening or a raw
sensation of the mucosa, for a period of up to 24 hours at a site where the lesion will

develop (Farmer, 1958; Stanley, 1972)

In the pre-ulcerative stage, a macule or slightly raised papule appears, which may
become slightly indurated. A single lesion (or several pinhead nodules) gradually
develops a superficial membrane or coating, which is surrounded by a dusky red
inflammatory halo. (Farmer, 1958; Brody and Silverman, 1969; Stanley, 1972;
Lennette and Magoffin, 1973; Sciubba, 1984) The eventual shape of the lesion is
determined by its site. Those on the lip or cheek mucosa are rounded or slightly

clongated, while those in the vestibule or sulcus or on the floor of mouth may be

markedly elongated or linear (Farmer, 1958; Brody and Silverman, 1969; Stanley,
1972).

Recurrent aphthous stomatitis is characterised by recurrent, self-limiting, painfull,

single or multiple ulcers of the non-keratinized oral and pharyngeal mucosa, and the
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tongue (Farmer, 1958; Lennette and Magoffin, 1973; Pedersen, 1993). Pain varies in
severity between individuals (Stanley, 1972). Aphthae occur on non-keratinized oral
mucosa such as buccal and labial mucosa, lateral and ventral aspect of the tongue,
floor of mouth and soft palate, but occasionally ulcers enlarge to keratinized mucosa
(Vincent and Lilly, 1992). Affected sites may be different in different recurrent
aphthous stomatitis patients. Lips and buccal mucosa are the most common sites for
major, rninor1 and herpetiform aphthous ulcers, but pharyngeal involvement showed a

highly significant association with major aphthae (Lehner, 1968). Although the hard

palate and gingivae are very rare sites, these in addition to the floor of the mouth, are

more common in herpetiform ulcers (Lehner, 1968).

In the ulcerative stage, the central superficial membrane changes to blanching
necrosis. During the first to second days, this blanched area or membrane sloughs, and
a shallow well-defined ulcer is left behind (Stanley, 1972). A grey-white or yellowish
fibrinous exudate or clot then forms over the floor of the ulcer (Farmer, 1958,

Graykowski et al. 1966; Stanley, 1972; Pedersen, 1993). The small and painful ulcer
may continue to enlarge for 4 to 6 days, until it reaches its maximum size. Small
ulcers may coalesce to form major lesions. Pain decreases when the covering fibrinous
clot in the ulcer develops. After a period of time, between 4 to 35 days, the ulcer
heals, without a clinically observable scar. However, in a very small percentage, in

major lesions with a long healing period, a scar remains for many years (Stanley,

1972).
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Bagan et al. (1991) have reported that patients with minor recurrent aphthous
stomatitis have the lowest rate of recurrence, number and duration of the lesions.

Healing time for major recurrent aphthous stomatitis was higher than minor recurrent

aphthous stomatitis and herpetiform ulcers.

1.3. Histopathologic Features
1.3.1. Light Microscopy

Histologically, an aphthous ulcer is covered by fibrinious slough, and inflammatory

cell migration has filled the underlying tissues (Lehner, 1969¢; Marsland and Brown,

1975; Sciubba, 1984).

In the premonitory stages of recurrent aphthous stomatitis, the underlying connective
tissue shows no marked inflammatory reaction (Stenman and Heyden, 1980). As the
reaction become more severe, the vacuolation of individual supra-basal cells in the
oral epithelium can be distinguished (Stenman and Heyden, 1980). In later stages of
premonitory lestons, in addition to extensive distribution of vacuolated cells

throughout the spinous cells, the oral mucosa becomes thicker, due to a slight
hypertrophy (Stenman and Heyden, 1980). These vacoulated cells may subsequently
coalesce to form intraepithelial vesicles (Stanley, 1972; Stenman and Heyden, 1980).

Such early disruption of epithelium and vesicle formation has also been reported by

others (Farmer, 1958; Brody and Silverman, 1969).

The earliest cellular infiltration into the submucosa in the pre-ulcer stage of a lesion

appears to consist mainly of lymphocytes with some plasma cells, mast cells and
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eosinophils (Dolby and Allison, 1969). Although there is a difference in the amount of
eosinophilic cells in different specimens (Stanley, 1972), the lymphocytes predominate
until frank ulceration is established when polymorphonuclear leukocytes become more
predominant in the areas subjacent to the ulcer. However, the lymphocytes remain
quantitatively the most common cell type in the periphery of the lesion and in the
deeper aspects (Graykowski et al. 1966; Brody and Silverman, 1969, Stanley, 1972).
After about 48 hours of ulceration the mast cell population in the subepithelial region,

reduces (Dolby and Allison, 1969). Polymorphonuclear leukocyte migration,

prevascular infiltration, oedema and hyperaemia are also seen (Stanley, 1972; Sciubba,

1984).

In an other report from sections through one and three day old lesions, variable
numbers of haemorrhagic foci of extravasated erythrocytes have been demonstrated.

These foci coalesced and occurred in the centre and lateral to the ulcer, that is in

region of connective tissue papillae. The bottom of the ulcers consisted of a

superficial exudate with clotted fibrin, numerous red blood cells, neutrophilic
granulocytes and cellular debris, while beneath this layer, the infiltrate consisted of
lymphocytes, macrophages, and neutrophilic granulocytes. As the infiltrates spreads
laterally, lymphocytes become more numerous. Foci of perivascular round-cell
infiltration were also seen in the underlying lamina propria and submucosa. (Sciubba,

1984) Similar observations were made on 7-day old aphthae (Sciubba, 1984).

In the healing stage, granulation tissue, which contains numerous immature capillaries

lined by endothelial cells and surrounded by delicate fibrous tissue, underlies the
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fibropurulent plaque of the ulcer (Stanley, 1972). In advance of the period of healing,
the granulation tissue undergoes collagenisation and some chronic inflammatory cells,
particularly plasma cells, may persist in the deeper layer of the lamina propra
(Stanley, 1972). These findings might support a viral or\and an immunological

aetiology of recurrent aphthous stomatitis (Stenman and Heyden, 1980).

The inflammatory cell expression in the connective tissue, underlying the ulcer, 1s a
later occurrence in the RAS-lesion (Stenman and Heyden, 1980). In a study on 43
patients with minor recurrent aphthous stomatitis and 15 healthy individuals as

controls, there was no significant difference between mononuclear cells in ulcer

specimens and healthy mucosa of non-RAS individuals. However, mononuclear cell
counts in the lamina propria of clinically unaffected mucosa of both active and
remission stages of recurrent aphthous stomatitis were significantly lower than

mucosal biopsies from controls and ulcerative areas of recurrent aphthous stomatitis

patients (Pedersen et al. 1992).

In the subepithelial region of aphthous lesions which are more than 48 hours old, the
mast cell population is significantly reduced, and does not support an immediate
hypersensitivity reaction as an aetiological factor (Dolby and Allison, 1969; Brody and

Silverman, 1969). More often, plasma cells and eosinophils are found in the older

lesions (Lehner, 1969c¢).

However there are no pathological indices to diagnose recurrent aphthous stomatitis

by light microscopy, but most findings show inflammatory cell expression in the

27



connective tissue in the ulcerative stage. This may be found in any non-specific

ulcerative disease, but reduced numbers of mononuclear cells in the oral mucosa of
recurrent aphthous stomatitis patients indicate a cell immune deficiency in these

patients which may be due to an autoimmune or viral aetiology.

1.3.2. Electron Microscopy

Electron microscopy confirms the light microscopic findings (Lehner and Sagebiel,
1966; Lehner, 1969c). Degeneration of the prickle cells can be seen on electron
microscopy as a prominent feature in aphthous lesions and macrophage-like cells and
T-lymphocytes have been reported to be attached to these degenerating cells (Lehner,
1969c; Honma, 1976). In addition, intra-nuclear inclusion bodies and intra-

cytoplasmic phagosome-like bodies were observed (Lehner and Sagebiel, 1966). The

intra-nuclear inclusion bodies were also found in the epithelial cells of herpetiform
ulcer biopsies. The size of these spherical shaped bodies has been reported to be from
500 to 650 millimicrons in diameter (Lehner and Sagebiel, 1966; Lehner, 1969¢). The
type and shape of these inclusion bodies may vary in different cells and they have been
observed In many diseases, particularly those of viral, neoplastic or autoimmune
aetiology (Sapp and Brooke, 1977). Intra-cytoplasmic phagosome-like bodies were
found in all ulcers, at sites with severe intra-cellular separation, mononuclear
infiltration and at the epidermal portion of the basement membrane. Their size differs
from 350 to 650 millimicrons in diameter. (Lehner and Sagebiel, 1966; Lehner, 1969c¢;

Luzardo Baptista, 1975) Also mitochondria were frequently swollen with loss of

internal cristae, in the cells containing the inclusion bodies and in epithelial cells
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adjacent to the inflammatory cells (Lehner and Sagebiel, 1966; Lehner, 1969c;
Luzardo Baptista, 1975). The phagosome-like bodies seen in aphthous ulcers
including the herpetiform type, are like the early invasive destructive process of
mononuclear cells upon antigen-containing epithelial cells in the delayed type of

hypersensitivity reactions (Lehner and Sagebiel, 1966).

Sterologic study of biopsy specimens of one to seven day old oral ulcers from minor,

herpetiform, Behget’s syndrome and non-ulcerated oral mucosa of aphthous patients

confirmed that the infiltration of inflammatory cells at the ulcer’s centre is different in

composition from that in the lateral border region (Schroeder et al. 1983).

Monocytes/macrophages are a constant and large infiltrate component in this infiltrate
composition. Also blast-forming T-lymphocytes are present and small, non-active
lymphocytes are a rare component (Schroeder et al. 1983). Neutrophilic granulocytes,
monocytes/macrophages, and medium-sized lymphocytes each provided almost one
third of the infiltrate population in central region of the ulcer, while in the region
lateral to the ulcer medium-sized lymphocytes provided two thirds and neutrophilic

granulocytes and monocytes/macrophages together the rest of the infiltrate population

(Schroeder et al. 1983).

Merckel cells have been demonstrated in the oral cavity by electron microscopy. This
finding may suggest that catecholamines released from these cells by psychogenic

stimuli would, through local vasoconstriction, trigger epithelial necrosis and hence

lead to ulceration of the oral mucosa (Wilgram, 1972).
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Electron microscopic investigation of recurrent aphthous stomatitis failed to show

recognisable micro-organisms such as mycoplasma or L-form organisms. However a

viral aetiology could not be excluded on the basis of finding intra-nuclear inclusion

bodies.

1.3.3. Immunofluorescence and Immunohistochemistry

Direct and indirect immunofluorescent staining of sections from recurrent aphthous
stomatitis both in vivo and in vitro, indicated binding of IgG and IgM in the
cytoplasm of autologous prickle cells in biopsies obtained from four patients with
minor aphthae and two patients with major aphthae. Indirect staining of normal oral
mucosa with sera from these patients failed to show any immunoglobulin binding

(Lehner, 1969¢). Immunofluorescent staining appears in biopsies from patients with

minor aphthae and major aphthae, but negative results were obtained with herpetiform

ulcers (Lehner, 1969¢). However immunohistochemical studies (for IgG, IgM, IgA,
and C3) of biopsies obtained from aphthous lesions and normal mucosa of patients

with and without a history of recurrent aphthous stomatitis were positive for all

samples (Sciubba, 1984). The labelled cells occurred singly or in clusters in the lower,

and upper stratum spinosum but rarely in the basal and superficial layer (Sciubba,

1984). This appearance might be due to non-selective and non-specific binding of a

whole battery of immune components including IgA, IgG, IgM, Clq and C3 by

stratum spinosum (Malmstrom et al. 1983; Sciubba, 1984).
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On the other hand, Malmstrom et al (1983) observed no IgG, IgM, IgA or fibrinogen

fluorescence in the mucosa of recurrent aphthous stomatitis patients, using direct
immunofluorescence. However 15 of 16 biopsies showed deposits of C3 along

capillary walls (Malmstrom et al. 1983).

A strong fluorescent reticular network was observed at the site of the ulcer and
connective tissue beneath the ulcer. This binding was positive only with

immunoglobulin A, while other ulcerative lesions from other patients selected as

controls were negative (Brody and Silverman, 1969).

By using highly specific IgG, IgM, and IgA conjugates, direct staining of the
basement membrane zone in 14 aphthous lesions with IgG and in 16 lesions with C3

was reported (Donatsky and Dabelsteen, 1977). C3 was also demonstrated in 11 of

12 experimental oral wounds but not in normal mucosa. When the sections were
stained indirectly, it was difficult to determine the degree of staining due to non-
specific staining of the connective tissue. Direct staining of the prickle cells was not
seen with any isotype of immunoglobulin in patients or controls (Donatsky and
Dabelsteen, 1977). Indirect staining , however, revealed cytoplasmic immunoglobulin
deposition in the prickle cells with IgG, IgA and IgM in aphthous lesions,
experimental oral wounds and normal oral mucosa. The distribution of end point titres
in the sera of these three groups showed that most immunoglobulin was directed
against oral mucosa in the group with recurrent aphthous stomatitis. These

investigations (Donatsky and Dabelsteen, 1977), therefore, could not confirm the

finding of Lehner (1969c) with respect to the direct immunofluorescent staining of
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prickle cells, but showed staining of the basement membrane zone. Furthermore, they

demonstrated only quantitative immunofluorescence. In addition, they felt the IgA
staining of connective tissue demonstrated by Brody and Silverman (1969) was non-

specific. (Donatsky and Dabelsteen, 1977)

In another study direct immunofluorescence of biopsies and peripheral blood of
patients with recurrent aphthous stomatitis showed a high incidence of IgM and IgE

bearing lymphocytes and polymorphonuclear leukocytes in aphthous lesions and an

increase in the number of IgE-coated lymphocytes in the peripheral blood of these

patients (Bays et al. 1977). Direct fluorescence also showed that wvascular

fluorescence with C3 was positive in approximately one third of the biopsies from

recurrent aphthous stomatitis patients (Van Hale et al. 1981). Forty-five per cent (10
of 22 patients) of specimens demonstrated fluorescence along the basement membrane
zone (Van Hale et al. 1981). In this group of patients only two cases showed positive
basement membrane zone deposition of conjugated anti-sera to immunoglobulin (one

each of IgG and IgM) (Van Hale et al. 1981). In this study, the pattern of

immunofluorescence findings was similar to those in certain other oral diseases such

as lupus erythematosus, bullus and cicatrical pemphigoid, desquamative gingivitis and

lichen planus (Van Hale et al. 1981).

In a study of peripheral T lymphocytes sub-populations in 30 patients with recurrent

aphthous stomatitis and 29 sex and age matched recurrent aphthous stomatitis free
controls, the CD4+ percentage was significantly lower in the patients than in the

control group, whereas CD8+ cells and the CD4+/CD8+ ratio did not differ
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significantly between patients and controls (Pedersen et al. 1991) Also, these findings
were observed by other investigators (Kayavis et al. 1987; Savage et al. 1988,
Landesberg et al. 1990). Although in similar studies, it has been reported that the
number CD4+ (T-helper) cells in recurrent aphthous stomatitis patients did not differ
in either active or non-active stages of the disease compared with controls (Pedersen
et al. 1992). In this study, the CD8+ cell percentage was significantly higher in both
unaffected and ulcer areas of the recurrent aphthous stomatitis patients in the active

stage of the disease as compared with controls (Pedersen et al. 1992). The CD4.CD8

ratio also was reported to be lower than previous reported in both unaffected and
ulceration areas of recurrent aphthous stomatitis patients in the active stage of
ulceration. In peripheral blood the ratio of CD4+/CD8+ lymphocytes was decreased
due to a significant increase of CD8+ cells (Kayawvis et al. 1987; Savage et al. 1988;
Pedersen et al. 1989). In addition, it has been reported that in the peripheral blood of

all patients with severe aphthous ulceration, the number of T-helper/inducer cells

(Cdw29) was increased and the number of T-suppresser/inducer cells (CD45R)

decreased during both remission and early periods of ulceration (Savage et al. 1988;
Landesberg et al. 1990). Helper/inducer T-lymphocytes of peripheral blood help B

cells in the antibody producing process. The CD45R subset appears to represent a

“naive” cell whereas the Cdw29 subset is a memory cell. (Savage et al. 1988)

The natural killer cells (CD45RA+) were significantly higher in peripheral blood of
patients with recurrent aphthous stomatitis (Pedersen et al. 1991) while natural killer

cell activity was not significantly different between patients with recurrent aphthous
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stomatitis and controls during early active disease and two weeks after remission of

ulcers (Pedersen and Pedersen, 1993).

By applying three-colour immunofluorescence, Pedersen and Ryder (1994) observed

an increase in the fraction of the T cell receptor ¥+ cells in patients with active

recurrent aphthous stomatitis. They also reported changes in natural killer cell subsets:

an increase in the percentage of CD16+/CD56- and CD16-/CD56+ in patients with

active recurrent aphthous stomatitis compared with those in controls and also an

increase in the percentage of CD56+/CD8- cells in active compared with inactive

patients. There were, however, no significant differences in the CD57+ figures

(Pedersen and Ryder, 1994).

T-lymphocyte subsets in the oral mucosa, in general, were significantly lower in

patients with recurrent aphthous stomatitis in active and inactive stages, compared

with the control group. However CD4+ percentages were not significantly different

between the two groups of controls and patients with recurrent aphthous stomatitis
(Pedersen et al. 1992). CD8+ percentage cells in lesions from recurrent aphthous

stomatitis patients were significantly increased during the active process as compared

with controls (Pedersen et al. 1992; Pedersen, 1993).

There are therefore, no exact pathogonomic features which can be demonstrated in
recurrent aphthous stomatitis by histological methods. Immune complex and
immunoglobulin deposition may be an epiphenomenon secondary to inflammation.

Histological features mainly strengthen the hypothesis that immunological factors are
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involved in the pathogenesis of recurrent aphthous stomatitis. However, studies on T-

lymphocytes in peripheral blood and oral mucosa raise the possibility of an

autoimmune and / or micro-organism aetiology.

1.4. Differential Diagnosis

Superficial ulceration of the oral mucosa is common in diseases of the oral cavity. A
diagnosis is made by the analysis of multiple factors, including the lesion’s location,

size, grouping, onset, patient’s age, involvement of other systems of the body and

course of the disease (Chole and Domb, 1979).

The diagnosis of recurrent aphthous stomatitis depends on clinical features. It 1s

necessary to differentiate recurrent aphthous stomatitis from other conditions which
may have a similar presentation. Disorders, such as erosive lichen planus, bullous

lesions, erythma multiforme and oral Crohn’s disease can be distinguished from

recurrent aphthous stomatitis clinically and in some complex cases histologically or by

immunofluorescence. (Wray, 1982a)

Recurrent aphthous stomatitis is often misdiagnosed as a recurrent herpes simplex
virus infection. An acute viral stomatitis can be distinguished by virus culture or other
virology methods. Besides, recurrent herpes simplex infections, generally affect the
vermilion border only, although recurrent intra-oral herpes infection is often difficult
to distinguish from herpetiform type of recurrent aphthous stomatitis. However there

are some clinical differences between these two groups. In herpetiform recurrent

aphthous stomatitis, crops of ulcers (up to 100) involve the non-keratinized mucosa
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buccally and sublingually. In contrast, recurrent intra-oral herpes tends to be more

localised on keratinized areas such as attached gingivae and hard palate. In case of

any doubt, viral culture, cytology, or histology can be applied in the differential

diagnosis. (Wray, 1982a)

Recurrent aphthous stomatitis can be a feature of Behget’s syndrome, although

Behcet’s syndrome is a rare condition, in contrast with recurrent aphthous stomatitis
which is extremely common. Behget’s syndrome has many features: oral ulceration,
erythma nodosum, phlebitis, peripheral arthritis and sacroileitis. The diagnosis of
Behget’s syndrome can be confirmed when two or more major criteria (oral, genital,
ocular or cutaneous involvement) or a combination of major and minor (vascular,

neurological, skeletal or intestinal) manmifestations are present (Wray, 1982a). The

distnibution of symptoms can be associated with a genetic component such as, an
increased frequency of HLA-Bs and B;;. However complete evidence for an

immunogenetic basis for recurrent aphthous stomatitis has not been established

(Wray, 1982a).

1.5. Actiologic Factors

It has been postulated that the aetiology of recurrent aphthous stomatitis is unknown

and controversy has existed in the literature about the importance of various factors in

the pathogenesis of recurrent aphthous stomatitis.
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In this thesis they will be divided into: genetic factors, exogenous environmental
factors, host or endogenous environmental factors, immunological factors and micro-

organisms associated with recurrent aphthous stomatitis.

1.5.1. Genetic Factors

a) Inheritance patterns

Ship (1965) in a study on a large population of students, could not show a definitive

genetic background on susceptibility to recurrent aphthous stomatitis. However. it
was not possible to rule out a genetic relationship in those subjects with a positive

parental background and those with a negative parental background.

In one study, 12 sets of monozygotic twins and seven sets of dizygotic twins with a
positive family history of recurrent aphthous stomatitis were investigated to identify
any inheritance patterns involved in the aetiology of the disease (Miller et al. 1977).
Results have shown that, identical twins, with a positive family history, develop
aphthous lesions more than non-identical twins (91.5 per cent versus 57 per cent)

(Miller et al. 1977). This difference, like conditions in other diseases may suggest

polygenetic inheritance with environmental or infectious components modifying the

expression of the disease (Miller et al. 1977).

The proportion of recurrent aphthous stomatitis positive individuals is higher when
either the father (33.8 per cent) or mother (52.5 per cent) are positive than when
neither parent is positive (8.9 per cent). The incidence of the disease was thus

increased in individuals with a positive family history (Miller et al. 1980). On the basis
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of these findings, also, it was not possible to define the precise pattern of genetic

transmission. (Miller et al. 1980)

Given these, inheritance patterns in recurrent aphthous stomatitis show that factors

other than inheritance may have accounted for some components of the disease

expression.

b) HLA tissue typing

In recent years, there has been an extensive search for association between specific
diseases and antigens of the major HLA histocompatibility locus (Katz, 1977). HLA

associated diseases can be categorised in to different groups. The major groups are:

autoimmune diseases, malignancies, disease with a metabolic component or diseases
with unknown aetiology. Until now, no certain role of HLA has been identified in the
development of autoimmunity in related diseases. One of the early hypothesis for

HLA disease associations is that, the cell surface HLA molecule could act as a

receptor for a specific virus and provide a way for it to infect the cell, thus making
individuals carrying a particular gene susceptible. Several instances have been

described in the mouse where H-2 molecules can bind specifically to viruses (e.g.
semliki forest virus and adenovirus type II). No specific examples are known in man
for HLA being a viral receptor. However, it is clear that cell surface markers in man,
such as CD4, can act in this capacity (e.g. as receptor for the human
immunodeficiency virus, HIV). This hypothesis would explain the genetic and
environmental component in the aetiology of many diseases (Ollier and Symmons,

1992). For instance, individuals who have the genetic background of HLA-B;s and
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HLA-DQws appear to be predisposed to HSV-induced erythma multiforme (Scully,
1993).

Susceptibility to many oral diseases was reported to be associated with HLA antigens.
HLA-A;, HLA-Bs and HLA-B;g were more frequent in patients with lichen planus than
in controls (Saurat et al. 1977), HLA-Bs was increased in Behget’s syndrome (Erosy
et al. 1977), recurrent herpes labialis appeared to have an increased frequency of
HLA-A; (Russell and Schlaut, 1977), and the prevalence of HLA-B,, was found to
increase in recurrent aphthous stomatitis (Challacombe et al. 1977b). The HLA-B);
type was present in 43 of 100 patients with the disease compared to 22 of 100
controls (Challacombe et al. 1977b). However in a similar study of 66 patients and
100 controls, no differences in incidence were found (Dolby et al. 1977). Also HLA-
B2 was related to the muco-cutaneous type of Behget's syndrome, which has the
same clinical features as recurrent aphthous stomatitis (Lehner et al. 1979a).
Recurrent aphthous stomatitis also showed an increased frequency of the HLA type
Az (Lehner et al. 1979a). Disease susceptibility may segregate with the HLA
haplotype (Dolby et al. 1977). In a study in different populations, the increased HLA-
DR; and a decreased HLA-Bs was indicated to be related to recurrent aphthous
stomatitis (Gallina et al. 1985). However, Dolby et al. (1977) were unable to find such

a relation between recurrent aphthous stomatitis and HLA antigens. In this study, only

HLA-A phenotypes were investigated whereas, the possible involvement of other

phenotypes such as HLA-B,; could not be excluded.
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1.5.2. Exogenous Environmental Factors

a) Mucosal injury

Clinicians have long suspected that trauma can initiate lesions in patients with a
history of recurrent aphthous stomatitis (Sircus et al. 1957, Farmer, 1958,
Graykowski et al. 1966). In a study by Wray, et al (1981) there was no clinical and
histological difference between mechanical ulcerated lesions and spontaneous ulcers.
This phenomenon also has been observed in Behget’s syndrome, where intradermal
injection causes formation of pustules and mucosal injury initiates mouth ulcers (Wray
et al. 1981). Patients with Behget’s syndrome also show an increased sensitivity to
inflammatory mediators such as histamine, which will induce pustules when inoculated

intradermally. In Ehlers-Danlos syndrome the oral tissues are also more sensitive to

injury presumably due to defective synthesis of collagen (Wray et al. 1981).

b) Allergy and food sensitivity

Allergy affects 10 per cent of the population and 1s usually genetically determined

(Porter and Scully, 1990; Scully and Cawson, 1993)). Atopic allergy depends on

production of specific IgE antibodies which bind to mast cells and basophils. Antigen
binding to the surface IgE causes degranulation of mast cells with release of mediators
such as histamine and leukotrienes. Patients with atopic allergies are also possibly
more prone to develop allergy or anaphylaxis in response to drugs, however, some
normal individuals can produce IgE antibodies but without ill-effect (Porter and
Scully, 1990). There is no reliable evidence that immediate-type hypersensitivity

reactions produce oral mucosal disease and there is no oral counterpart of eczema.
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Furthermore, no oral diseases have been proved to have any significant direct
association with atopic allergy, although patients with allergic orofacial
granulomatosis and erythma migrans may have a higher prevalence of atopy than the
normal population (Porter and Scully, 1990). Ship in 1960 claimed a complete
remission in seven patients with recurrent aphthous stomatitis when placed on an
elemental diet, but failed to confirm this later in a series of six patients (Ship et al.
1962). Moreover, patients with recurrent aphthous stomatitis have been shown to
display increased serum antibodies to cow’s milk proteins (Taylor et al. 1964) and
other food antigens (Thomas et al. 1973) compared to normal, but not when
compared to patients with other oral ulcerative conditions. (Thomas et al. 1973).

However, it is possible that local mucosal breakdown leading to absorption of

increased amounts of food antigens was the cause of the increased incidence of food

antibodies (Thomas et al. 1973).

Certain foods, especially walnuts, chocolate or citrus fruits, appear to precipitate
ulcers in a few patients with aphthous stomatitis, but although there may be a slightly
increased prevalence of allergic disease associated with recurrent aphthous stomatitis,

there is little evidence for an allergic mechanism (Eversole et al. 1982: Porter and

Scully, 1990).

In a in vilro study on recurrent aphthous stomatitis patients (Wray et al. 1982) the
leukocytes from 60 patients with recurrent aphthous stomatitis were tested for
histamine release in response to environmental and food allergens. Of the sixty

patients tested, nine patients showed a significant release to only food-stuffs. Fourteen
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patients had a positive reaction in vitro to both foods and environmental allergens,
and four showed a significant release of histamine in response to respiratory allergens
alone. The remaining, thirty-three patients showed a negative or insignificant release
of histamine to all antigens tested. In this study eight patients gave a history of food
allergy but only two of these patients showed a positive histamine release reaction to
food allergens. However in twenty-one of the patients who had a positive histamine
release to certain foods, there was no correlation between the clinical history and the

results of the in vitro assay (Wray et al. 1982). Therefore there was no evidence for a

correlation between atopic allergies and recurrent aphthous stomatitis.

Recently, in a study on patients with recurrent aphthous stomatitis, 22 patients had

undergone dermatological patch testing to investigate a possible allergic component
(Nolan et al. 1991a). In 20 patients at least one allergen was identified. Benzoic acid
and cinamonaldehyde were positive in most of the patients (Nolan et al. 1991a). After
dietary advice on avoidance of allergens, patients were followed up for a period of six

months to six years. Eight of 20 patients with identified allergens had no further

ulceration despite being followed up for average of three years. Of the 12 other

patients an 80 per cent improvement on average was reported (Nolan et al. 1991a),

Recurrent aphthous stomatitis is one of the oral manifestations of gluten sensitivity
(coeliac disease) (Ferguson et al. 1980; Hunter et al. 1993). However a gluten-free
diet has been effective in causing remission of ulcers in some patients with recurrent

aphthous stomatitis in whom coeliac disease had been specifically excluded (Walker et
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al. 1980; Wray, 1981). Aphthous ulcers rarely have been reported as an allergic

reaction to foreign bodies (Gordon and Gordon, 1974).

c¢) Psychological factors

Sircus et al (1957) stated that mental stress precipitated attacks of ulceration in 21 per
cent of patients; they described psychological factors as aggravating mechanisms
rather than the cause of the disease. Other authors have also drawn these associations

(Farmer, 1958; Ship et al. 1961; Ship et al. 1962; Graykowski et al. 1966). Whether
such factors are of primary aetiological significance or a result of the ulceration has
not been established. Ship et al, (1967) however reported finding significant

differences between aphthous stomatitis patients and controls when both groups were

evaluated by the Cornell medical index as to depression, tension inadequacy, anxiety

and anger.

In the study of Pedersen (1989a), psychological stress was evaluated by means of the

social readjustment rating scale (SRRS) and a visual analog scale (VAS). In this
study, the evaluation was carried out on 22 patients with minor recurrent aphthous

ulceration after the onset of new ulcers (0-8 days), as well as in an ulcer-free stage.

However, it was not possible to find any positive association between psychological

stress as a wide entity and recurrence of recurrent aphthous stomatitis.

Although the basis of the immunological changes associated with psychological stress:
1s unknown, the nervous system might inhibit lymphoid function or induce

Immunosuppression by causing the increased release of Immunosuppressive
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corticosteroids, catecholamines, prostaglandins or opioids (Wilgram, 1972; Porter €t

al. 1990).

d) Smoking habits

Some reports have indicated a potential inhibitory effect of smoking on the
occurrence of recurrent aphthous stomatitis, (Chellemi et al. 1970; Shapiro et al.

1970) and others (Sallay and Banoczy, 1968) have shown a significantly reduced level

of keratinization of the oral mucosa in patients with recurrent aphthae, 94 per cent of

whom were non-smokers.

There seemed to be different qualities between different tobacco habits regarding

reduction in the frequency of episodes. Pipe smoking caused the most reduction in the
frequency of recurrent aphthous ulceration (Axell and Henricsson, 1995). Gardy et al
(1992) documented the positive therapeutic effect of smokeless tobacco used in the

symptomatic alleviation of aphthous lesions. The biologic mechanism behind the

negative association between tobacco habits and the frequency of recurrent aphthous
stomatitis is not clear, and multidisciplinary longitudinal studies are needed if

meaningful data are to be obtained (Axell and Henricsson, 1995). However increased

keratinization of the mucous membrane to resist the formation of recurrent aphthous
stomatitis in the mouth 1s most likely to be the main mechanism (Axell and
Henricsson, 1995). For instance a negative correlation between keratinization of oral
mucosa and aphthae in patients with leukoplakia has been pointed out (Axell and
Henricsson, 1995). In a preliminary trial, nicorette tablets have had a beneficial effect

on aphthous ulcers (Bittoun, 1991). Like cigarette smoking, smokeless tobacco use is
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also associated with hyperkeratosis of the oral mucosa, but hyperkeratosis is topicaly
localised to the mucosal area where the tobacco is held (Ernster et al. 1990; Grady et
al. 1990; Grady et al. 1992). Because in the smokeless tobacco user, few components

other than nicotine are systemically absorbed, nicotine may be one of the protective

factor against aphthous ulcers (Grady et al. 1992).

In the study of salivary IgA levels in tobacco smokers, patients with minor aphthous
ulceration and normal subjects, the level of salivary IgA remained within normal limits

in both the ulcerative and non-ulcerative phases of aphthous ulcers, however In

tobacco smokers there was a significant depression of salivary IgA concentration. It

seems probable that salivary IgA has no definitive role in the pathogenesis of minor

aphthae (Bennet and Reade, 1982). A similar study has been reported on the effect of
smoking in ulcerative colitis, and the results shows that the IgA concentration in the

intestinal fluid of smokers with ulcerative colitis was reduced compared with non-

smokers (Srivastava et al. 1991). However most of the smoker patients with

ulcerative colitis are only light smokers (Srivastava et al. 1991).

Given this, it may be deduced that decreased keratinization may play an important role

in the pathogenesis of this disease. However the effect of smoking in prevention of

ulcerative colitis does not support this hypothesis.

¢) Micro-organisms
Several investigations into the occurrence of viruses, bacteria, fungi, mycoplasmas

and protozoa in recurrent aphthous stomatitis have been carried out in an attempt to
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implicate one of these micro-organisms in the pathogenesis (Farmer, 1958, Fraser-

Moodie, 1960; Griffin, 1963; Barile et al. 1968; Ferguson, 1975; Donatsky et al.

1977; Studd et al. 1991).

Parasites

Toxoplasmosis has been associated with oral ulceration, although antibodies against

this protozoa have not been shown to be increased in patients with recurrent aphthous

stomatitis (Sircus et al. 1957).

Mycoplasmas

Despite attempts to isolate mycoplasmas from aphthous lesions, there is no evidence

of an aetiological relationship between these organisms and recurrent aphthous

stomatitis ( Gordon et al. 1967; Lehner, 1972; Donatsky et al. 1977).

Fungi

No systematic mycological investigations exist on the occurrence of fungi in recurrent
aphthous stomatitis, although Candida albicans cannot be consistently isolated from

aphthous lesions (Donatsky et al. 1977).

Bacteria

The occurrence of fusiform bacteria and spirochaetes in smears from recurrent
aphthous ulcers reported in early, preliminary studies and the observation that
specimens from recurrent aphthous lesions produced pox-like formations not caused
by viruses but by large numbers of fusiform-like organisms, resulted in discussion of a

possible role for these organisms in recurrent aphthous stomatitis (Barile et al. 1968).
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Recent bacteriological studies have not confirmed that fusiform bacteria or

spirochaetes occur in specimens from recurrent aphthous lesions (Barnle et al. 1968,

Donatsky et al. 1977).

Pure cultures of a transitional L-form of Streptococcus sanguis were 1solated from
aphthous lesions of one patient with minor and two with major recurrent aphthae of
total of three patients with the disease when the entire pseudomembrane was removed
and material for examination scraped off from the base of the lesion (Barile et al.
1963). The pseudomembrane and saliva were repqned to contain a mixed microbial
flora. Blood obtained from culture during two exacerbation was found to be positive
for the organism, whereas blood examined during remission was sterile. Scarred tissue
from previous lesions of one patient was biopsied during a remission period and
homogenised; on culture, this homogenised tissue showed the presence of L-form
colonies (Barile et al. 1963). Later, a similar L-form organism was isolated from a
biopsy specimen taken from a lesion of one patient with major aphthae (Graykowski
et al.’ 1964). These authors (Graykowski et al. 1964) further reported that the
bacterial parent of the transitional L-form was probably an alpha-haemolytic

streptococcus and that the isolated L-form was able to produce ulcer-like lesions
when 1njected into the flank of rabbits (Graykowski et al. 1964). An association
between these streptococcal L-forms and recurrent major and minor aphthous

stomatitis was suggested in the light of these preliminary findings (Barile et al. 1963:

Graykowski et al. 1964).
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This micro-organism was found in the majority of aphthous lesions (93 per cent), and
less frequently in non-aphthous lesions (40 per cent) but also in post mortem oral
mucosa (47 per cent). This micro-organism was primarily described as the occurrence
of an L-form in the tissue sections (Stanley et al. 1964). Further, in a later review of
the micro-biological aspects of Streptococcus sanguis in the pathogenests of recurrent
aphthous stomatitis, the micro-organisms in the sections were shown to be
pleomorphic streptococci with diplococcoid or short chain structures (Barile et al.

1968). Isolation of L-forms from recurrent aphthous stomatitis has been repeated

(Donatsky et al. 1977).

However, alpha-haemolytic streptococci, coagulase negative staphylococci and

Neisseria species were together shown to be the predominant quantitative bacterial
flora in cultures from abraded material or biopsies from recurrent aphthous lesions if

the pseudomembrane was removed before the specimens were obtained (Donatsky et

al. 1977).

A thorough microbiological examination of the morphology, biochemical properties,

serological characteristics and lesion producing capacity of streptococcal isolates from
recurrent aphthous ulceration concluded that the prototype, streptococcus, strain 2A
was a JStreptococcus sanguis, Lancefield group H, related to or identical with
Streptococcus sanguis, American Type Culture Collection (ATCC) 10556. The skin
lesion producing capacity of Streptococcus sanguis, strain 2A appeared to be related

to the acid-soluble cell wall substances (Barile et al. 1968). However, this strain of

streptococcl, subsequently, has shown to be actually a strain of Streptococcus mitis
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and antigenically is more like ATCC 10557 than ATCC 10556 (Hoover and

Greenspan, 1983).

In conclusion, the high occurrence of oral Streptococcus sanguis, Neisseria and
staphylococci in cultures obtained from major and minor recurrent aphthous stomatitis
and the high occurrence of pleomorphic streptococci in the tissue sections might
indicate an aetiological role for these bacteria and perhaps especially for

Streptococcus sanguis. Further support of that hypothesis has been revealed in studies

on the immunity against bacteria in recurrent aphthous stomatitis as discussed later.

Viruses

Many of oral mucosal ulceration, other than recurrent aphthous stomatitis, results
from viral infection. Over the past years, many investigators have searched for a virus
to explain the aetiology of recurrent aphthous stomatitis. The hypothesis of a viral

aetiology is consistent with many features seen in this condition. The recurrent nature

of the lesions is compatible with a virus infection (Gajdusek, 1977). However

immunological features of recurrent aphthous stomatitis (section 1.6) have mainly
referred to either autoimmunity or a viral pathogenicity (Pedersen, 1993). Hence,

viruses are the strongest infective candidate for a role in the production of

autoimmune disease (MacPhail et al. 1993). The immunological imbalances in

recurrent aphthous stomatitis may be the result of viral involvement.

Viruses have never been isolated in aphthae of the major and minor type. However,

viral isolates and antigens of adenovirus type 1 have been reported in a high
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percentage of herpetiform ulcers (Nasz et al. 1971; Sallay et al. 1971a). In addition,
adenovirus type 1 and herpes simplex virus caused blast transformation in a significant
number of patients with recurrent aphthous stomatitis (Sallay et al. 1971b). These
findings await confirmation. In herpetiform ulcers, inclusion bodies have been
described by workers using electron microscopy (Lehner, 1969¢) and some
investigators have demonstrated degenerative changes histologically (Stenman and
Heyden, 1980). These changes are however compatible with both a wviral and an

immunological aetiology (Sapp and Brooke, 1977; Stenman and Heyden, 1980).

Hooks (1978) reported that although viruses may be implicated in the aetiology of

recurrent aphthous stomatitis and Behget’s syndrome, there are several considerations

which make 1t hard to 1solate a virus in these diseases.

Sallay et al. (1973) demonstrated isolation of two strains of Adenovirus type 1 from
scraping samples of two patients suffering from herpetiform aphthous ulcers. By an
immunoflurescent method, they also found adenovirus antigen in cell nuclei of ten

patients with recurrent aphthous stomatitis including two patients in whom virus was

isolated from the ulcers (Sallay et al. 1973).

Herpes simplex has not been cultured from aphthous ulcers. Also, specific
fluorescence with herpes simplex immuno sera was not observed in recurrent
aphthous stomatitis samples (Sallay et al. 1973). In an immunofluorescent method,
using fluorescein-labeled monoclonal antibodies, herpes simplex type 1 was detected

in two out of 30 patients with recurrent aphthous stomatitis (Ogawa et al. 1990).
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However using an in situ hybridisation method, part of the herpes simplex wirus
genome was present in peripheral blood mononuclear cells (probably lymphocytes) of
patients with the ocular and arthritic type of Behget’s syndrome and minor aphthous
ulcers (Eglin et al. 1982). This was also confirmed in all three groups of recurrent
aphthous stomatitis by applying the polymerase chain reaction (PCR), although there
were differences in the proportions of those with the herpes simplex type 1 genome in

the major and minor aphthous ulcer groups (Studd et al. 1991).

Varicella zoster virus (VZV) was detected in four out of 30 aphthous lesions by an

immunofluorescent method (Ogawa et al. 1990). However Pedersen (1993) reported
the presence of varicella zoster virus DNA by applying PCR in all 20 biopsies from

aphthous lesions.

Human cytomegalovirus (HCMYV) was not detected by immunofluorescence (Ogawa

et al. 1990) and in sifu hybridisation (Sun et al. 1996). But by applying PCR, three

out of nine recurrent aphthous stomatitis patients were HCMV DNA positive in their

biopsy samples (Sun et al. 1992; Sun et al. 1996).

Siegnel and Granich (1993) reported that recurrent aphthous stomatitis could be the
oral manifestation of human herpes virus type 6 (HHV-6) reactivation, however they
did not present enough evidence to support their hypothesis. Recently HHV-6 DNA
was detected in saliva samples from two out of 12 (17 per cent ) patients with

recurrent aphthous stomatitis by the PCR method, although three per cent of healthy
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subjects were also HHV-6 DNA positive. There was no significant difference between

these two groups (D1 Luca et al. 1995).

No virus has been consistently detected from recurrent aphthous stomatitis lesions,
but combined clinical, immunopathological and virological observations on recurrent
aphthous stomatitis seem to support a viral actiology. With herpesviruses in particular
having a propensity for latency and reactivation after primary infection, the theory of

recurrent aphthous stomatitis being due to reactivation of one or more members of the

herpesvirus family cannot be excluded.

1.5.3. Host or Endogenous Environmental Factors

a) Haematological deficiency

Although many studies suggest the relationship between haematological deficiencies
and recurrent aphthous stomatitis (Hutcheon et al. 1978; Challacombe et al. 1983;
Porter et al. 1988) there are also a number of investigations which denied such an
association (Challacombe et al. 1977a; Olson et al. 1982). Because of full remission or
improvement of ulceration after replacement of deficient factors, it seems that a full
blood count including assays of haematinics is necessary to diagnose those

haematological deficiencies which appear with a normal blood film (Wray et al. 1975:

Challacombe et al. 1977a; Hutcheon et al. 1978; Challacombe et al. 1983; Tyldesley,

1983; Palopoli and Waxman, 1990).

Recurrent aphthous stomatitis, unlike glossitis and angular chielitis has been reported

to occur infrequently with deficiencies of iron, folic acid and vitamin B,,. Thus,
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deficiency of vitamin By, is not generally recognised as a cause of recurrent aphthae,

though isolated cases have been reported (Hjorting-Hansen and Bertram, 1968;

Walker, 1973; Porter et al. 1988; Palopoli and Waxman, 1990).

Wray et al. (1975) reported in a series of 130 patients with recurrent aphthous
stomatitis, that deficiencies of iron, folic acid and vitamin B, were found in 17.7 per
cent and that most patients with proven deficiency improved rapidly on replacement

therapy. These findings have been supported in similar studies.(Hutcheon et al. 1978;

Tyldesley, 1981)

Challacombe et al (1977a) however, reported later a series of 193 patients with
recurrent aphthous stomatitis and found a lower incidence of deficiencies. They

reported that anaemia did not play a primary aetiological role in most cases of

recurrent aphthae on the basis of the low prevalence. Twenty per cent of patients in

this series, however were sideropenic and the authors postulated that this was

secondary to the oral ulceration.

In addition, those workers found that in this group of patients they were able to
distinguish the ulcers occurring in these deficient patients on a clinical and
haematological basis from major, minor and herpetiform ulcers and termed them
pseudo-major, pseudo-minor and pseudo-herpetiform ulcers (Challacombe et al.

1977a). These lesions could not be distinguished clinically by Wray et al in their

original series (1975) or in a subsequent study (Wray et al. 1978).
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Iron deficiency has been identified to be increased in other ulcerative oral mucosa

lesions compared with normal individuals (Challacombe et al. 1983).

Recently, perhaps because of the improvement in diet, folic acid deficiency has
decreased and is now rarely diagnosed in recurrent aphthous stomatitis patients
(Miller et al. 1994). In a younger population (age 7-16 years) of patients,

haematological investigations have been reported to have the same pattern as in adults

patients with recurrent aphthous stomatitis (Field et al. 1987).

b) Concurrent systemic disease

The oral manifestations of Behcet’s syndrome can be very similar to those in recurrent

aphthous stomatitis, especially when they occur as the earliest manifestation of this

syndrome (Cooke, 1979).

In addition to the evidence associating recurrent aphthous stomatitis with
haematological deficiencies, a consistent association has been shown with
gastrointestinal disease. Recurrent aphthae are associated with various gastrointestinal
disorders, especially Crohn’s disease, ulcerative colitis and coeliac disease (Wray et al.

1975, Ferguson et al. 1980, Tyldesley, 1981; Plauth et al. 1991; Seo et al. 1992). In
addition, an association with orofacial granulomatosis has been reported (Wiesenfeld
et al. 1985; Field and Tyldesley, 1989; Bozkurt et al. 1992). Sircus et al (1957)
however, believed that the incidence of recurrent aphthae among the population was
so great that associations with gastrointestinal disease were probably of minor

significance. This does not take into account, however, the clinical response seen in
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recurrent aphthae patients when the underlying disease is treated (Wray et al. 1975;

Lisciandrano et al. 1996).

Wray et al (1975) showed an incidence of 5.3 per cent of malabsorption and gluten
sensitivity in their patients and later Ferguson et al (1975) reported that 8 of 33
patients with recurrent aphthous stomatitis had gluten sensitive enteropathy. Others
subsequently have, however, been unable to confirm the high prevalence seen in the
latter study (Ferguson et al. 1980; Rose et al. 1996). However, Walker et al (1980)
showed a favourable response to gluten withdrawal 1n a small series of patients with
recurrent aphthous stomatitis without enteropathy. This was strongly confirmed by

other investigators (Wray, 1981; Hay and Reade, 1984).

Recently, it has been believed that there was no significant effect with gluten

withdrawal and it has been suggested that in previous studies there were marked

placebo responses in the condition (Hunter et al. 1993).

Aphthous ulcers can be one of the oral manifestations of immunodeficiency diseases

such as AIDS. Aphthous-like ulcers may first be seen during the acute illness

associated with HIV infection (Phelan et al. 1991; MacPhail et al. 1991; Ficarra,

1992; Scully and McCarthy, 1992; Porter and Scully, 1993; Muzyka and Glick, 1994:

Weidle, 1996; Scott and Bender, 1996; Youle et al. 1996).

Recurrent aphthous stomatitis has also been reported as a muco-cutaneous

manifestation of chronic fatigue syndrome (Krueger et al. 1987, Wahren and Linde,
1991; Rebora and Drago, 1994).
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¢) Endocrine influences

A clear relationship has been demonstrated in some women with recurrent aphthous
stomatitis and their menstrual cycle, with ulceration being most troublesome in the
luteal phase between ovulation and menstruation (Dolby, 1968a; McCartan and

Sullivan, 1994). These patients usually notice clearing of their ulcers during

pregnancy. In the study of Silverman and Shouse (1966) 50 per cent of the female
patients with recurrent aphthous stomatitis were symptomatically improved during
oestrogen administration. However their findings did not indicate the effect of

endogenously secreted oestrogen and conjugated oestrogen substances administered

in the form of an oral contraceptive on cornification of human oral epithelium

(Silverman and Shouse, 1966).

Carruthers (1967) also treated patients with oral contraceptives and subsequently high
dose oestrogen was effectively used (Bishop et al. 1967). Ferguson et al (1978) have
used progestogens successfully in women with pre-menstrual aphthae but found them
ineffective when no menstrual relationship existed. This is also supported by
McCartan and Sullivan (1996) who tried oestrogen replacement therapy on 114
women with aphthous ulcers. In this trial, women with menstrual cycle associated
aphthae were more likely to have complete or partial remission when receiving
therapeutic ovarian hormones than those with unassociated aphthae. Also, women in
whom lesions started or deteriorated during pregnancy, hormone therapy did not

effect an improvement in the ulceration (McCartan and Sullivan, 1996).
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In epithelium, two actions of oestrogen are to increase the rate of cellular proliferation
and to promote keratinization. Such changes have been best identified in the vagina
but oral mucosa also follows a similar trend (Ferguson, 1975). Keratinization of oral
and vagina mucosa probably undergoes comparable changes during the menstrual

cycle and pregnancy (Ferguson, 1975) although Silverman and Shouse (1966) did not

detected these changes.

It is not yet clear, how sex hormones can effect different diseases. In in vitro studies

of the differences in the susceptibility of mice to coxsackievirus B3 infection, it was
reported that males generated an earlier and more powerful cytotoxic T cell response

but a lower antibody response than females (Mims and White, 1984).

Sex hormones act via different surface receptors directly on T cells, especially CDS8-
positive cells. Oestrogen can increase the level of antibody production by inhibiting T
suppresser activity. Progesterone, on the other hand, increases T suppresser function.
Thus it 1s clear that hormones can influence the immune system and play a part in the
higher frequency of autoimmunity in females. However, understanding of this role is
still incomplete (MacPhail et al. 1993). It should be noted that, the administration of

excess sex and cortocosteroid hormones enhanced the severity of viral infection and

may depress immune responses, but adequate production of these hormones in the

body is vital for normal resistance to infection. In case of imbalance in hormone
production, excessive or widespread inflammatory responses could cause damage to

host organs, and viral infections often shows much greater severity (Mims and White,

1084)
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1.6. Immunological Factors

1.6.1 Humoral Immunity in Recurrent Aphthous Stomatitis

a) Total immunoglobulin levels in serum

The levels of immunoglobulin in serum from patients with recurrent aphthous
stomatitis has had conflicting results in different studies. A decreased level of IgA was
reported in six of eight sera from patients with recurrent aphthae (Brody and
Silverman, 1969). Other studies have shown no differences between patients and
controls for IgG, IgM or IgA (Thomas et al. 1973; Ben-Areh et al. 1976; Malmstrom
et al. 1983) and no changes in relation to disease activity (Ben-Areh et al. 1976). Sun,
et al (1986) measured serum IgG, IgM and IgA levels in oral aphthous patients during

the various stages of the disease. IgG, IgM and IgA were significantly higher than the

normal levels for healthy subjects. Serum IgG and IgM 1in patients were elevated
during the early stage as compared with normal (p<0.001) (Sun et al. 1986). In the
late stages IgA was also significantly increased but only IgG remained elevated in the

convalescent stage, when IgA and IgM returned to normal. Significantly raised levels
of IgG and IgA have been reported in sera from major aphthous stomatitis (Lehner,

1969a) although this has not been confirmed (Scully et al. 1979).

In a recent study of IgG subclasses, the majority of patients with minor recurrent

aphthous stomatitis had no significant changes in serum levels of IgG1, IgG2, IgG3 or

IgG4. However 8.4 per cent had marginally raised IgG1 levels and 1.4 per cent a

significantly low level of IgG3 (Porter et al. 1992).
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b) Total immunoglobulin levels in saliva

Salivary IgA levels have been reported as normal in patients with recurrent aphthous

stomatitis and have not been shown to vary with disease activity (Wolf and
Graykowski, 1979; Bennet and Reade, 1982). Raised IgG and IgA levels in stimulated

mixed saliva have been reported, however, in Behget’s syndrome(Lehner, 1969a).

A significant reduction in IgA levels in stimulated parotid saliva has been reported in
major aphthae, herpetiform ulcers and Behget’s syndrome (Scully et al. 1979). IgA
secretion rates were also depressed in patients in arthntic, ocular and muco-cutaneous
types of Behget’s syndrome. Lacrimal fluid IgA concentrations were increased in
arthritic and ocular Behget’s syndrome, indicating there was not a generalised

secretory abnormality in these patients (Scully et al. 1979). These data may indicate

that IgA is necessary to protect the oral mucosa against disease.

¢) Circulating immune complexes

It has been reported that, C9 and C-reactive protein are increased in Behcet’s
syndrome and recurrent aphthous stomatitis (Al-Bayaty et al. 1989). The higher levels
of C9 and C-reactive protein in Behget’s syndrome might be important in the
transition from the unifocal aphthous stomatitis to its systemic counterpart (Al-Bayaty
et al. 1989). However, in patients with recurrent aphthous stomatitis, these changes in
serum levels of complement throughout the course of the disease were not confirmed

(Sun et al. 1986). Also, in various stages of recurrent aphthous stomatitis the levels of

circulating immune complexes increased (Sun et al. 1986). The increased level of
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circulating immune complexes is not directly correlated with the activity of the disease

(Sun et al. 1986).

IgG circulating immune complexes were found in recurrent aphthous stomatitis and
Behget’s syndrome although they were far more prominent in Behget’s syndrome,
especially in the neuro-ocular and arthritic types. In recurrent aphthae immune
complexes were at the highest level in herpetiform ulcers but these differences were
not significant (Adinolfi and Lehner, 1976). Periods of remission were characterised
by a switch from IgG or IgM complexes to IgA complexes and it has been
hypothesised that immune complexes are not only of aetiological significance in

Behget’s syndrome but are also important in determining the transition from recurrent
aphthous stomatitis to Behget’s syndrome (Adinolfi and Lehner, 1976). Recently
investigations have been carried out to identify the specificity of the complexed
antibodies (Burton Kee et al. 1981). Preliminary results indicate that complexes cross

react only within patient populations and not controls, implying the presence of an

~ exogenous antigen (Burton Kee et al. 1981).

Furthermore, antigens from different damaged tissues may differentiate subsets of

patients. It is hypothesised that this approach could eventually lead to the

identification of antigens important in the aetiology of recurrent aphthous stomatitis

and Behget’s syndrome (Burton Kee et al. 1981).

Cryoglobulins of the IgG, IgM or IgA class, with or without C3, were significantly

found in recurrent aphthous stomatitis and Behget’s syndrome (Lehner et al. 1979b).
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Cryoglobulins are abnormal plasma proteins (paraproteins) which are grouped with
gamma globulin. They are characterised by precipitating, gelling or crystallising when

serum or solutions of them are cooled. Cryoglobulins can play a pathogenic role 1n

. disease by complement activation, platelet aggregation and cytotoxic activity (Lehner

et al. 1979D).

d) Circulating antibodies against micro-organisms

Mycoplasmas and parasites

Haemagglutinating antibodies to Mycoplasma orale were found in five of 33 patients
with recurrent aphthae. No antibodies were found to Mycoplasma laminus. Control

sera however showed a similar prevalence of antibodies against these mycoplasmas

(Gordon et al. 1967).

Complement fixing antibodies to Toxoplasma were similar in patients and controls

(Sircus et al. 1957).

- Bacteria

Donatsky and Dabelsteen (1974b) examined the sera of recurrent aphthae patients and

controls for the presence of humoral antibodies to Streptococcus sanguis, American
type culture collection (ATCC) 10556 by means of a double layered
- immunoflurescent technique. Antibodies to the Strepfococcus sanguis, strain 2A
antigen were demonstrable in both populations, but the mean end point titres were
significantly higher among the patients when compared to controls using this

semiquantitive technique. They also reported that no antibodies against Neisseria were

61



AL -y 'I.} aln Lna E R !-"[1 - - a1 -

T e

“-'ﬂ-."l"‘ﬂ-"{". e

detected in the same sera. Later Donatsky, (1976a; 1978) using class specific anti-
human IgG, IgM and IgA fluorescent antibodies, reported that IgG antibodies were
also significantly raised against Streptococcus pyogenes group A, strain M5 National
Collection of Type Cultures (NCTC) 100065. The anti-Streptococcus sanguis
antibodies did not change in relation to exacerbation of the disease. IgM and IgA
antibodies against this organism, although present in patient sera, showed a similar
distribution of end point titres to the distribution among sera from controls

(Donatsky, 1976a; Donatsky, 1978). In addition, IgG, IgM and IgA antibodies

against Neisseria subflava and IgG antibodies against Staphylococcus were often
detected in patient sera but at the same concentration as that found in controls

(Donatsky, 1978). IgM and IgA antibodies against Staphylococcus were present in

only a few sera studied (Donatsky, 1978).

Viruses

Humoral immunity protects the host against reinfection by the same wvirus.

Neutralizing antibody blocks the initiation of viral infection, probably at the stage of

attachment or uncoating. Secretory IgA antibody is important in protecting against
infection by viruses through the respiratory or gastrointestinal tracts (Jawetz et al
1989). There are five different classes of immunoglobulins. The major serum
antibodies are of IgG class. This class can in turn be divided into four subclasses, on
the basis of the difference in the constant regions of their heavy chains. Much antiviral

IgG 1s of the IgG3 subclass, while IgG1 responses are also particularly prominent in

herpesvirus infections (Scully and Samaranayake, 1992).
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IgM is the earliest serum antibody to appear in infections and is mainly confined to the
vascular system. It has high affinity and this together with its early production, helps
curb the spread of virus in the early stages. As the immune response matures, the IgM
antibodies are gradually replaced by IgG. It is noteworthy that IgM antibodies are also

the first to be detected in the foetus and cannot cross the placenta. Therefore the

presence of antiviral IgM in sera suggests recent viral infection (Scully and

Samaranayake, 1992).

Secretory IgA is the principal and most important immunoglobulin in secretions and

on mucosal surfaces including oral, mainly in saliva. IgA antibodies are crucially

important in resistance to infection of the mucosal surfaces (Scully and

Samaranayake, 1992).

IgD and IgE constitute a very small proportion of immunoglobulins; IgD antibodies
are present on B-cell surfaces while IgE is involved in allergic responses and defence

against parasites. The roles of IgD and IgE are otherwise somewhat unclear (Scully

and Samaranayake, 1992).

Specific antibodies play a critical role in modulating viral infections. They may interact
with the virion itself, and either neutralize the virus or destroy the virus-infected host

cell by a number of mechanisms. Viruses may well however, be intracellular and thus

inaccessible to antibody (Scully and Samaranayake, 1992).

Adenovirus have been suggested to be of actiological significance in recurrent aphthae

although attempts to detect circulating antibodies have been carried out only for
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herpetiform ulcers in patients, all of whom showed circulating antibodies to this virus.

Antibodies in sera from healthy controls, however, were not examined (Sallay et al.

1971a).

Antibody titres against Herpes Simplex virus are not raised in sera from patients with
recurrent aphthous stomatitis and end point titres do not vary with disease activity.

Furthermore, such patients do not have positive skin tests to herpesvirus (Stark et al.

1954, Sircus et al. 1957).

In a preliminary study, serum IgG antibody against HCMV was positive in all patients
with recurrent aphthous stomatitis and controls except one recurrent aphthous
stomatitis patient in the active stage (Sun et al. 1996). In this investigation, the lével
of serum anti-HCMYV IgG antibody was significantly higher in the remission stage
compared with the active period of ulceration (Sun et al. 1996). In a study of two
separate groups of patients with recurrent aphthous stomatitis, HCMV IgM antibody

was significantly increased only in one of the groups, compared with healthy controls

| (Pedérsen and Hornsleth, 1993). No explanation was made to indicate the two

different results in the two groups of patients with almost the same stage of the

disease. Also, there was no significant difference between patients and controls in

their anti-HCMYV IgG, M and anti-HCMYV IgA (Pedersen and Hornsleth, 1993).

In another investigation on sera from five patients in the ulcerative stage of recurrent
aphthous stomatitis and 10 to 14 days later, none of the patients had any difference in

antibody concentration for adenovirus or influenza A, or B, para-influenza, or



respiratory syncytial viruses in paired sera (Pedersen, 1989b), while all patients had at

least a four-fold difference in specific VZV antibody level between the two samples
(Pedersen, 1989b). The author concluded that a four-fold or more difference in VZV

antibody titres indicated a current infection (reinfection) and it showed VZV as a
cause for oral ulceration in recurrent aphthous stomatitis (Pedersen, 1989b). Later on
in a larger group of patients this finding was not confirmed (Pedersen and Hornsleth,
1993). In two groups of patients with recurrent aphthous stomatitis, 33 per cent
(6/18) 1n first group and 51 per cent (9/17) of the patients in second group were
serum anti-VZV IgM antibody positive and there was a significant difference between
pétients and controls in their VZV IgM values (Pedersen and Hornsleth, 1993). There

was not any change, however between the first sample in the active period and the

second one after 10-14 days of initiation of the ulcer (Pedersen and Hornsleth, 1993).

Anti Epstein-Barr virus IgG was not significantly different in recurrent aphthous

stomatitis patients compared with controls (Pedersen and Hornsleth, 1993). Anti-

Epstein Barr virus IgM also, did not seem to be different between patients and healthy

controls (Pedersen and Hornsleth, 1993).

With respect to circulating antibody against HHV-6 virus, only anti HHV-6 IgG has
been investigated in recurrent aphthous stomatitis patients. In this study the majority
of recurrent aphthous stomatitis patients and healthy controls were sero-positive for

antt HHV-6 IgG and there was no difference between patient groups and controls

(Pedersen and Hornsleth, 1993). In addition, two of the HHV-6 IgG positive patients
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were positive for HHV-6 IgA, while none of the controls were HHV-6 IgA positive

(Pedersen and Hornsleth, 1993).

e) Circulating antibodies against tissue antigens

Oral mucosa

Patients with recurrent aphthous stomatitis have been reported to have circulating
antibodies against saline extracts of human oral mucosal extract using

haemagglutination, complement fixation, and microprecipitation (Lehner, 1964;
Lehner, 1965; Lehner, 1967b). In addition, indirect immunofluorescence has revealed
circulating antibodies of the G and M classes to allogenic foetal and oral mucosa
(Donatsky and Dabelsteen, 1974a; Donatsky, 1976a; Donatsky and Dabelsteen, 1977,
Donatsky, 1978). In vivo binding of these isotypes to oral mucosa, as demonstrated
by direct immunofluorescence, has been reported (Lehner, 1969¢c), although this has

not been confirmed (Donatsky and Dabelsteen, 1977). These antibodies appear to be

able to bind complement (Lehner, 1969¢; Donatsky and Dabelsteen, 1977; Donatsky,

1976a; Donatsky and Dabelsteen, 1974a; Donatsky, 1975; Lehner, 1969b). Antibody

deposition is localised to the intra-cytoplasmic areas of the prickle cell layer of the
oral epithelium (Lehner, 1969¢). Such antibody deposition is not found in normal oral

mucosa or experimentally induced oral wounds (Donatsky and Dabelsteen, 1977).

Organ and species specificity

Autoantibodies in the sera of patients with recurrent aphthous stomatitis exhibit a
certain degree of organ specificity. Thus immune absorption studies of four sera

showed that antibodies to foetal oral mucosa were absorbed by the mucosa from
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foetal pharynx, larynx, oesophagus, conjuctiva, vagina and colon in addition to oral
mucosa (Lehner, 1969b). Haemaglutinating antibodies, however, against human skin,

colon and liver or antibodies detected by immunofluorescence against human skin and
muscle were not found in sera from patients with recurrent aphthae (Lehner, 1964,
Lehner, 1965; Donatsky and Dabelsteen, 1974a). Other antibodies such as nuclear,
thyroid or gastric antibodies have not been shown in recurrent aphthous stomatitis
(Addy and Dolby, 1972; Lehner, 1972). Immune absorption with the mucosa of
guinea pig, mice or rabbits will absorb out haemaglutinating antibodies to foetal oral
mucosa (Lehner, 1969b) and patients’ sera with positive antibodies to adult human

oral mucosa will cross-react with guinea pig oral mucosa using an immunofluorescent

technique (Donatsky and Dabelsteen, 1974a).

It appears, therefore, that sera from patients with recurrent aphthous stomatitis

contain auto-antibodies which have some tissue specificity but are not specific.

Antigenic cross-reactivity of antibodies

Antigenic cross-reactivity - between adult and foetal human oral mucosa and
Streptococcus sanguis, strain 2A was investigated by immunofluorescence (Donatsky,
1975). Absorption studies indicated that there was a significant cross-reactivity
between Streptococcus sanguis and adult human oral mucosa and to a lesser extent
with foétal mucosa (Donatsky, 1975). Subsequent immunoelectrophoretic analysis of
thesé crude antigens mitigates against the possibility that the apparent cross-reactivity
is due to bacterial contamination of the oral mucosal extracts (Donatsky, 1980)

although antigenic determinants, important in the pathogenesis of recurrent aphthous
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stomatitis, remain to be defined. However, this cross-reactivity between oral

streptococcal and oral mucosal antigens was not supported by the findings of Hoover

et al (1984).

Heat shock proteins are a group of highly conserved proteins found in eukaryotic and
prokaryotic cells, including Gram-positive and Gram-negative micro-organisms
(Hasan et al. 1995), therefore they may cause cross-reactivity between microbial and
cellular host materials (Hasan et al. 1995). Recently, cross-reactivity between four
peptides from the 65 KD mycobacteria heat shock protein and four peptides from the

homologous sequence of the 60 KD human heat shock proteins has been reported to

cause a lymphoproliferative response and subsequent to that oral ulceration in
Behcet’s syndrome (Fortune et al. 1996). The four peptides of mycobacteria increase

the TCR-y0 subsets of cells. These cells are suggested to be involved in the

pathogenesis of Behget’s syndrome and recurrent aphthous stomatitis (Pedersen and

Ryder, 1994; Fortune et al. 1996). They increase the expression of heat shock

proteins which cross react with host stress protein and cause tissue damage (Fortune
et al. 1996). In a study on stimulation of peripheral blood mononuclear cells with the
rﬁycob;.cterial 05 KD heat shock protein, there was no statistically significant
lymphoproliferative response toward this heat shock protein in recurrent aphthous
stomatitis patien@s compared with control groups (Hasan et al. 1995). However, in T-
cell epitope mapping using 29 overlapping peptides, derived from the mycobacterial
65 KD heat shock protein, only peptide 91-105 caused a significantly higher

stimulation of lymphocytes in recurrent aphthous stomatitis patients compared with
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controls (Hasan et al. 1995). The homologus 60 KD human mitochondrial peptide
(amino acid 116-130) also yielded significant lymphocyte stimulation in specimens
from recurrent aphthous stomatitis patients compared to controls (Hasan et al. 1995).
This increase in T-lymphocytes responding to peptide 91-105 and to a lesser extent

peptide 116-130 was found to be significant during ulceration, especially the

prodromal stage, compared with remission (Hasan et al. 1995). The T cell epitope
(91-105) was derived from the mycobacterial heat shock protein, that is highly
conserved among Gram-positive bacteria which colonize in the oral cavity (Hasan et
al. 1995). Streptococcus sanguis contains one or more B cell determinants (88-123)
which overlap with the T cell epitope 91-105 (Hasan et al. 1995). Rabbit anti-sera

ﬁgainst the 65-KD heat shock protein of Mycobacterium tuberculosis display a
corresponding 65-KD band as well as with all six Streptococcus sanguis strains and

- Streptococcus pyogenes but not with Streptococcus salivarius. Also, by immunoblot

analyses, a 65-70 KD band was found more frequently with Streptococcus sanguis

KTH-2 or KTH-3 and IgA antibodies to the mycobacterial 65 KD heat shock protein

in serum from patients with Behget’s syndrome than with sera from controls (Lehner

et al. 1991).

In conclusion it is likely that the most cross-reactivity between microbial and cellular
host material is that between heat shock proteins which are highly conserved. The

inéreqse of the 91-105 heat shock protein in oral mucosa may cause expansion of an
auto-reactive T cell clone primed to the homologous peptide 116-130 which causes

antigenic reaction and results in mucosal damage (Hasan et al. 1995).
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f) Inmunoglobulin deposits within the tissues

Immunoglobulins deposited within the tissues in patients with aphthous stomatitis and
the presence of immunoglobulin-bearing intra-lesional leukocytes have been
previously discussed in the section dealing with the histology of recurrent aphthous

stomatitis. (Section 1.3.3)

1.6.2. Cell-Mediated Immunity in Recurrent Aphthous Stomatitis

The literature pertaining to the cellular immune response in recurrent aphthous
stomatitis is extensive. Early studies were prompted by the intense lympho-monocytic
- infiltration seen on histological examination which i1s consistent with a delayed

hypersensitivity reaction (Graykowski et al. 1966).

The association of recurrent aphthous stomatitis with immunologically related
diseases and in vifro immunological studies strengthen the possibility of an

immunopathogenesis for recurrent aphthae (Roy, 1977).

In addition, in vivo studies of delayed hypersensitivity further enhance this claim.

~ a) Cell-mediated immunity to mitogens

Lymphocytes from patients with recurrent aphthous stomatitis have been shown, on
several occasions (Lehner, 1967a, Francis and Oppenheim, 1970; Martin et al. 1979),
to proliferate normally in vitro when stimulated by mitogens such as

phytohaemagglutinin (PHA) and conconcavalin A (con A).
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Recently, however, depressed responses to these mitogens have been reported at the

early stage of ulceration suggesting a non-specific immunodepression in these patients

which may be an effect rather than a cause of the ulcerative lesions (Greenspan et al.

1981).

Exacerbation of Behget’s syndrome and recurrent aphthous stomatitis has been
reported to occur after the ingestion of English and black walnuts in some patients
(Marquardt et al. 1973). The meat of these nuts appears to be mitogenic to

lymphocytes and chemotactic for mononuclear leukocytes in vitro in both patients and

controls (Oppenheim et al. 1973). Basophils from all patients with clinically

symptomatic unrelated allergies released a significant proportion of their histamine
when exposed to mitogen containing extracts of black walnut meat. In contrast, non
allergic subjects released little or none of their histamine (Oppenheim et al. 1973). The
pellicle from these walnuts is rich in heat labile tannins which significantly depress

l[ymphocyte responses (Oppenheim et al. 1973).

When walnuts are ingested they cause, within 48 hours, a 50 per cent reduction in
lymphocytes proliferating in vitro to all stimulants in patients and controls (Marquardt
et al. 1973). It was therefore suggested that a temporary depression of the functional

T cell population by walnuts may indirectly allow B cells to produce more

immunoglobulin and exacerbation of the disease (Marquardt et al. 1973).
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b) Cell-mediated immunity against viruses

Both humoral and cellular components of the immune response are involved in control
of viral infections. Virus-encoded proteins, usually capsid proteins, serve as targets
for the immune response. Virus-infected cells may be lysed by cytotoxic T
lymphocytes as a result of their recognition of viral polypeptides on the cell surface

(Jawetz et al. 1989).

Patients with recurrent aphthous stomatitis have negative skin tests to herpes hominis
(Stark et al. 1954). Herpesvirus and adenovirus have, however, been reported to
induce blastogenesis of lymphocytes from patients with recurrent aphthae (Nasz et al.
1971, Sallay et al. 1971b). Assessing blastogenesis morphologically using light
microscopy, these studies found transformation in 14 of 28 patients using herpesvirus
and in 21 of 28 patients using adenovirus. The figures observed for controls were 3 of

12 and 4 of 21 respectively.. On this basis the authors suggested that these viruses may

be of aetiological significance in recurrent aphthous stomatitis. These findings await

confirmation.

c¢) Cell-mediated immunity against bacteria

In vivo studies

Graykowski et al (1966) first reported that all of 30 patients with recurrent aphthous
stomatitis showed a positive delayed hypersensitivity response after intradermal
injection with Strepfococcus sanguis, strain 2A, although this did not occur so

consistently among controls. These authors were also able to produce aphthous-like

lesions in laboratory animals experimentally by injecting them with this organism
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(Graykowski et al. 1966). Later, Barile et al (1968) showed that 30 of 32 patients
with recurrent aphthous stomatitis produced a skin reaction after intradermal injection
with this organism; the maximum intensity of this reaction was seen after 24 to 48
hours. Only three of six patients with non-aphthous lesions and one of six healthy

controls showed a similar response. Such intradermal challenge caused exacerbation

of the stomatitis in four patients with minor recurrent aphthous stomatitis and in four
patients with major aphthae, the sites of the skin tests necrosed and healed with

scarring in a fashion similar to that seen with major aphthae in the mouth (Barile et al.

1968).

A pronounced delayed-type skin reaction to Streptococcus viridians has also been

reported in a patient with recurrent aphthous stomatitis (Shore and Shelley, 1974),

and skin reactions have also reported to be increased in association with recurrent

aphthous stomatitis to several bacterial strains especially Streptococcus viridans,

Streptococcus pneumonia, Streptococcus Lancefield group G, Neisseria catarrhalis,

Heamophilus influenzae, Staphylococcus aureus and Klebsiella pneumonia (Sallay et

al. 1971c; Shore and Shelley, 1974).

In vitro studies

In vitro findings with regard to the cellular immune response to bacteria among

patients with recurrent aphthous stomatitis are conflicting,

By using leukocyte migration inhibition as a parameter of cellular immune function,

several studies have shown that a hypersensitivity to Streptococcus sanguis, strain 2A
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exists in recurrent aphthous stomatitis patients (Donatsky, 1976a; Donatsky, 1976b;
Donatsky, 1978; Greenspan et al. 1981a). This could not be demonstrated among

controls with other oral lesions or experimentally-induced oral wounds (Donatsky,
1976b). Moreover, several other bacteria tested, including Neisseria subflava,

staphylococci, Brucella abortus, and Escherichia coli did not reveal any differences

between patients and controls (Donatsky, 1976b; Donatsky, 1978). Streptococcus

pyogenes (group A, strain M5, NCTC 100065) elicited a similar response to that of
Streptococcus sanguis, strain 2A, but a correlation with disease activity was only seen

with Streptococcus sanguis, strain 2A (Donatsky, 1976a; Donatsky, 1978).

When lymphocyte transformation was used to measure the cell-mediated response to
the original isolate of Streptococcus sanguis, strain 2A in patients with recurrent

aphthous stomatitis, a significant hypo-responsiveness was seen when compared with

controls (Francis and Oppenheim, 1970). This work could not be reproduced by

another group when the American type culture collection equivalent (ATCC 10556)

was used (Martin et al. 1979).

More recently a hyporesponsiveness was seen in the proliferative response to

Streptococcus sanguis, ATCC 10556 in patients with early lesions, although this

group also showed a similar hyporesponsiveness with various mitogens (Greenspan et

al. 1981D).

When - the onginal study (Francis and Oppenheim, 1970) on lymphocyte

transformation was carried out, the hyporesponsiveness to Streptococcus sanguis
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appeared enigmatic, but recent evidence regarding immunoregulation makes these

findings more plausible.

d) Cell-mediated immunity against tissue antigens

Oral mucosa

Increased lymphocyte transformation was induced by saline extracts of homogenates
of oral mucosa in patients with minor aphthae and to a lesser extent in herpetiform
ulcers (Lehner, 1967a). Lymphocyte transformation was regarded as positive when

more than 400 counts per 10 minutes were observed. Lymphocyte transformation was

positive in 10 of 19 patients with major or minor aphthae and only two of nine

patients with herpetiform ulcers. A negative response was found in 12 normal controls
and 13 patients with other oral ulcerative conditions. On the basis of data the author
guggested that recurrent aphthous stomatitis was an autoimmune disease. More
- recently however, an enhanced lymphocyte proliferative response to oral mucosa
could not be confirmed using a microtitre technique and indeed a temporary

hyporesponsiveness at the early stage in recurrent aphthae patients was reported

(Greenspan et al. 1981a).

Leukocyte migration inhibition has also been reported to be enhanced with oral

mucosa in patients with recurrent aphthous stomatitis (Donatsky, 1976a; Donatsky,

1976b; Donatsky, 1978).

Further support for the involvement of cell-mediated immunity in the pathogenesis of

recurrent aphthous stomatitis has been gained by demonstrating that lymphocytes
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from patients with recurrent aphthae, but not controls, induce cytotoxicity in cultures
of gingival epithelial target cells (Dolby, 1969; Rogers III et al. 1974; Rogers III et al.
1976). Tissue specificity of the cytotoxic response to oral epithelium was suggested
by the lack of cytotoxicity to skin, vaginal or colonic mucosal cell ( Dolby, 1970b;

Dolby, 1972). This cytotoxicity was blocked by pre-incubation of the effector cells

with rabbit anti-human lymphocyte serum (Dolby, 1970a) or the addition of
hydrocortisone (Dolby, 1970b). Unfortunately, gingival epithelial target cells were
used which is an area of the mouth generally not affected by aphthous lesions. The

mechanism of cytotoxicity involved in these experiments is not entirely clear, although
it was probably antibody independent. More recently however, raised antibody

dependent cellular cytotoxicity (ADCC) has been demonstrated in patients with
recurrent aphthous stomatitis using chicken red blood cell as targets (Greenspan et al.
1981a). These data indicated an increase in circulating killer (K) cells but did not
address the question of whether ADCC was actually involved in the destruction of
oralﬁ mucosal cells. In a study by Burnett and Wray (1985) in an in vitro experiment

they showed that sera from recurrent aphthous stomatitis patients induced

signmficantly more cytolysis than matched control sera. This cytolysis effect would be
demolished by inactivating the sera at 56°C for 30 minutes. Also recurrent aphthous
stomatitis mononuclear leukocytes showed no significant direct cytotoxicity. When
recurrent aphthous stomatitis leukocytes combined with heat-inactivated autologous
serum were compared with recurrent aphthous stomatitis leukocytes combined with
heat-inactivated fetal calf serum (FCS), although no significant difference was

observed between these two groups, in two of nine cases, recurrent aphthous
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stomatitis leukocytes showed a greater cytolytic effect when combined with heat-
inactivated autolougous serum than when combined with heat-inactivated FCS. These
results suggested the presence of antibody-dependent cell-mediated cytotoxicity

(ADCC) in some cases of recurrent aphthous stomatitis. (Burnett and Wray, 1985)

Other human tissues

A certain tissue specificity of the cell-mediated immune response is apparent in

recurrent aphthous stomatitis. Although foetal human skin induced lymphocyte

transformation in patients with recurrent aphthae, extracts of foetal human tissues

from colon, striated muscle, salivary glands and liver only occasionally stimulated

lymphocytes from these patients and a similar response was also seen in controls

(Lehner, 1967a). In addition, extracts of kidney or uterus did not cause any significant
leukocyte migration inhibition in lymphocyte cultures from patients with recurrent
- aphthae (Donatsky, 1976a; Donatsky, 1976b; Donatsky, 1978). Furthermore, no

increased lymphocyte cytotoxicity was seen by patients lymphocytes toward skin,

vaginal or colonic mucosal target cells (Dolby, 1972; Rogers III et al. 1974). No data

have been reported with respect to species specificity of the cellular immune response.

1.6.3. Virus-Induced Immune Dysfunction

Some viruses, particularly the herpesviruses and HIV, can induce immune dysfunction

and immune suppression. Herpesviruses suppress cellular immunity; mechanisms

include inhibition of cytokine production and direct interaction of the virus with the
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major histocompatibility complex components. Other responses, such as granulocyte

function, antibody production and natural killer cell cytotoxicity are not impaired.

Environmental, genetic and hormonal factors appear to be involved in the
pathogenesis of autoimmune disorders. No single micro-organism or mechanism can
explain the varied phenomena of autoimmune disorders but evidence is accumulating
that certain viral infections can be responsible by modifying or releasing sequestered

cellular proteins, altering the immune system by polyclonal B-cell activation, so
disturbing immunoregulation or releasing lymphokines, molecular mimicry, anti-
idiotype antibodies, or immune complex formation. Autoantibodies may appear after

some viral infections or vaccinations and may herald autoimmune disease. Viral

infection may also exacerbate autoimmune diseases. Viral infections often disturb the

host’s immune system. Lymphocytes are, for example, often infected by HIV,

hepatitis B, mumps or herpesviruses with profound consequences (Scully and

Samaranayake, 1992).

Viruses may also change infected cells and thereby trigger autoantibody formation.
Viruses, or their components (nucleic acids or antigens), may be found in autoimmune

disorders. This may imply a pathogenic role or the virus may be a mere passenger. On
the other hand, absence of these viral footprints does not exclude a role for viruses,

which may have acted in a hit and run fashion (Scully and Samaranayake, 1992).
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1.7. The Management of Recurrent Aphthous Stomatitis

The literature pertaining to the treatment of recurrent aphthous stomatitis is extensive.

The majority of therapies used are empirical or symptomatic and the variety of

therapeutic regimes reported indicate that none are adequately effective.

For the purposes of this review, proposed therapies for the treatment of recurrent
aphthous stomatitis will be divided into those employed with the intention of reducing

the number and seventy of lesions and those used only to provide symptomatic relief.

1.7.1. Preventive Therapy

Yitamins and minerals

It has been reported that vitamin B, injections in a patient with pernicious anaemia
could resolve all oral manifestations of the disease including the recurrent aphthous
stomatitis (Hjorting-Hansen and Bertram, 1968). The same effect of vitamin B;, was

seen in other recurrent aphthous stomatitis patients with vitamin B, deficiency

(Walker, 1973).

In the study of Wray et al (1975) in a series of 130 patients with recurrent aphthous

stomatitis, all 23 patients with proven deficiencies of iron, folic acid and vitamin Bi,
were improved or showed a remission of their ulceration with haematinic therapy
(Wray et al. 1975). When this series was extended 87 per cent of deficient patients
with recurrent aphthous stomatitis had a remission or marked improvement when the

deficiency was treated (Wray et al. 1978). These studies were subsequently

confirmed, when in a series of 200 recurrent aphthous stomatitis patients, 51 patients
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were shown to have deficiencies of iron, folic acid or vitamin By,. In this group of

patients 67 per cent with deficiencies showed a remission or marked improvement
with replacement therapy (Nally and Blake, 1975). In all of these groups of patients,
(Nally and Blake, 1975; Wray et al. 1975; Wray et al. 1978) replacement with vitamin
B, was most effective while iron replacement was least effective. Also remission and
improvement of the ulcers was demonstrated in other studies as a response to vitamin
B, folate and iron therapy in haematological deficient recurrent aphthous stomatitis
patients (Challacombe et al. 1977a; Hutcheon et al. 1978; Challacombe et al. 1983;
Palopoli and Waxman, 1990). However in these reports a placebo effect was not
considered but other workers showed that the systemic treatment with haematinics in
the absence of detected deficiencies is ineffective (Sircus et al. 1957; Farmer, 1958).
Although the combined therapy with aneurine hydrochloride and folic acid was
reported to improve the severity of the ulcers in approximately half the examined

subjects (Farmer, 1958; Roy, 1966). Recently, the use of vitamins B1, B2 and B6 was

reported to be effective in treatment of recurrent aphthous stomatitis in whom vitamin

B1, B2 or B6 deficiencies were diagnosed (Nolan et al. 1991b). These findings have

" not been repeated.

In a study of 63 patients with recurrent aphthous stomatitis, nine patients were shown
to be deficient of zinc and in an open trial of systemic zinc sulphate the majority of
patients were reported to improve (Merchant et al. 1977). A mild effect of systemic

zinc was later reported in a double-blind trial when a significant improvement was

seen in only a few patients (Merchant et al. 1981; Raeste et al. 1981). Subsequently in
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another double-blind cross over study, there was no evidence to indicate the efficiency
of zinc therapy on the incidence or seventy of the ulceration. Also, there was no
correlation between zinc status and response to therapy in any of the patients. (Wray,
1982b) Although there is a report which showed that systemic zinc therapy could

prevent recurrent aphthous stomatitis in a patient with zinc and cellular immune

deficiencies (Endre, 1991).

Hormones

There is a body of evidence which shows the relationship between oestrogen and
changes in oral mucosa and the vagina (Ferguson, 1975). Also the relationship of
recurrent aphthous stomatitis with the menstrual period and pregnancy prompted the

use of oestrogen and oral contraceptives to treat recurrent aphthous stomatitis

(Carruthers, 1967). High dose oestrogen was found to be effective for treating this

subgroup of patients (Bishop et al. 1967). Progesterone in depot injection form, either
medroxyprogestrone acetate or gestronal hexanoate have been used successfully in 10
women with pre-menstrual aphthae (Ferguson et al. 1978). Gestronal hexanoate was

used in addition to medroxyprogestrone acetate as the former can not be converted in

vivo to hydrocortisone, indicating that the effect seen was not due to a glucocorticoid

metqbolite of the progesterone used (Porter and Scully, 1990). In a preliminary study,

anabolic corticosteroids in combination with lysine were reported to be effective in

eliminating recurrence in eight patients (Papanayotou, 1972). However the potential

side effects of treatment with anabolic corticosteroids has been stressed (Hyman,

1972). In a recent investigation, an effect of ovarian hormones on concurrent
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aphthous stomatitis indicates that women with menstrual cycle associated aphthae are
more likely to have remission or improve their ulcers when receiving therapeutic
ovarian hormones (McCartan and Sullivan, 1996). Despite the effect of hormone
therapy in a few cases, the ultimate usefulness of this treatment in recurrent aphthous

stomatitis remains in doubt due to the undesirable side effects observed.

Dietary manipulation

Food allergy and sensitivity has been suggested to be important in the actiology of
recurrent aphthous stomatitis (See section 1.5.2). Some studies have shown a
beneficial effect from withdrawing suspect foods from the diet (Ship, 1960; Spouge
and Diamond, 1963; Copeman, 1978; Wray et al. 1982; Hay and Reade, 1984, Nolan
et al. 1991a), but this has not been a universal finding (Ship et al. 1962; Eversole et al.
1982). Recently, the gluten fraction of flour has been implicated in causing ulceration
in some people with recurrent aphthous stomatitis. Also the incidence of coeliac
disease is increased in patients with recurrent aphthae (see section 1.5.3.b). The oral
ulceration in such patients with malabsorbtion resolves in response to gluten
withdrawal (Wray et al. 1975; Ferguson et al. 1975; Wray et al. 1978; Ferguson et al.
| 1980; Tyldesley, 1981; Wray, 1981). These findings, however, were not confirmed in

other reports (Walker et al. 1980; Hunter et al. 1993). In addition, further groups of

patients without gluten-induced enteropathy were reported to respond to a gluten free

diet (Walker et al. 1980; Wray, 1981; Wright et al. 1986).
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Lysine

Lysine is one of eight essential aminoacids in man. It has been found that lysine has
the most inhibitory effect on viruses between other naturally occurring amino acids.
During invasion of virus into the host cell, it alters the cell metabolism, causing the
cell to synthesize virus-specific proteins high in arginine and low in lysine. From these
data, investigators postulated that a high lysine/arginine ratio in cells might serve as a
virus inhibitor. Recent studies concur with this hypothesis (Kagan, 1974; Little, 1984,
Miller and Foulke, 1984). The lysine/arginine ratio could be increased naturally by
eating a diet containing foods high in lysine and low in arginine, such as milk and
meat, or decreased by a diet full of nuts, chocolate and wheat (Miller and Foulke,

1984). In a study by Wright (1994), the use of lysine as a prophylactic and treatment
agent caused improvement in recurrence and healing of the aphthous ulcers. This

result could be explained either by the effect of lysine on the replication of virus thus

suggesting a viral aetiology of recurrent aphthous stomatitis, or by the withdrawing of

wheat as a gluten-free diet in patients. This finding might therefore, be an explanation

for those studies (Walker et al. 1980; Wray, 1981; Hay and Reade, 1984) which
showed improvement in aphthous ulceration during a gluten-free diet in patients with
normal jeojunal biopsies. Also, a trial of anabolic corticosteroids in combination with
lysine was effective in causing remission of ulcers in recurrent aphthous stomatitis

patients (Papanayotou, 1972). However it 1s not clear which part of the medication

had the more significant effect.

83



Antihistamines

The mechanism whereby allergy, especially to foods, exerts its effects on susceptible
patients with recurrent aphthae is unclear. IgE bearing lymphocytes are significantly
increased in aphthous lesions (Bays et al. 1977) and mast cells are increased in tissue
sections from the prodromal stages of recurrent ulcers (Lehner, 1969¢). These mast
cells degenerate within 48 hours of new ulcer formation (Dolby and Allison, 1969).
Di-sodium cromoglycate, which prevents mast cell degranulation (Assem, 1973) is
partially effective in reducing the pain and duration of aphthous lesions (Frost, 1973;
Walker and Dolby, 1975, Dolby and Walker, 1975; Kowolik et al. 1978; Vaughan-
William and Dolby, 1981). Antihistamines, however, though reported to be useful by

some (Lehner, 1967b), have been shown to be without effect by others (Graykowski
et al. 1966; Dolby, 1968D).

Immunopotentiating agents

Multiple smallpox and influenza A and B vaccinations were not effective in the

treatment of recurrent aphthous stomatitis despite a few reports which showed some

improvement in aphthous ulcers (Weichselbaum and Derbes, 1957; Graykowski et al.
- 1966, Miller and Foulke, 1984). Some of the preparations of human transfer factor
given orally were reported to be effective in the treatment of recurrent aphthous
stomatitis (Schulkind et al. 1984). Gamma globulin injections have proved to have no
benefit in recurrent aphthous stomatitis (Fraser-Moodie, 1960: Graykowski et al.

1966). An initial report on the effectiveness of the immunopotentiator, levamisole,

claimed this agent was effective in controlling recurrent aphthous stomatitis (Symoens

84



and Brugmans, 1974). In this study, levamisole was also effective in reducing the

frequency of recurrent herpes infection (Symoens and Brugmans, 1974). Subsequent

open and double-blind investigations into the use of levamisole have issued conflicting
results (Olson et al. 1976; Meyer et al. 1977; Gier et al. 1978; Kaplan et al. 1978,
Drinnan and Fischman, 1978; De cree et al. 1978; Olson and Silverman, 1978; Miller

et al. 1978; Zissis et al. 1983). The therapeutic efficiency of this drug remains unclear.

Antiviral drugs

Similarity between clinical and immunohistochemical features of recurrent aphthous
stomatitis and some viral diseases, especially those from herpesviruses, persuaded

some investigators to try the effect of antiviral drugs in recurrent aphthous stomatitis.

The effect of oral aciclovir was studied in recurrent aphthous stomatitis in a double-
blind treatment trial (Wormser et al. 1988). In this study, 25 subjects who were under

treatment for genital herpes simplex infection, received oral aciclovir, 400 mg daily

for one year and 19 patients with the same condition of genital herpes simplex

infection, received placebo for the same period of time and oral aciclovir only at the

time of infection. All patients were self diagnosed to have at least one attack of

recurrent aphthous stomatitis every year (Wormser et al. 1988). No significant
difference was observed between the two groups of patients. Compared with patients’
pervious history of attacks of the recurrent aphthous stomatitis lesions, 21 per cent of

the group that received aciclovir intermittently had more attacks during the study, 32

per cent had fewer attacks, 32 per cent had the same number of attacks and 16 per

cent were unevaluable for this comparison. Also frequencies observed in the group
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treated continuously with aciclovir was approximately similar to the previous group
where 24 per cent of the patients had more attacks, 20 per cent had fewer attacks, 48
per cent had the same number of attacks and eight per cent were unevaluable for this
comparison (Wormser et al. 1988). In contrast, in another open study, a high dose of
oral aciclovir was administered to find its efficiency in recurrent aphthous stomatitis
patients (Pedersen, 1992). In this trial, that was designed on the basis of involvement

of varicella zoster virus as an aetiology of recurrent aphthous stomatitis, eight

otherwise healthy patients with severe recurrent aphthous stomatitis were treated with
800 mg oral aciclovir on a daily basis for one year. Ulcers disappeared in two patients
totally, in four patients their ulcers improved dramatically and only in two cases did

the medication prove ineffective (Pedersen, 1992). These findings were confirmed by

an open study with a larger population of 30 recurrent aphthous stomatitis patients

(Ozturkcan et al. 1996).

Immune-suppressive drugs

Systemic corticosteroids in the form of prednisone, at a dose of 40 mg per day, will

suppress recurrent aphthous stomatitis entirely. The long term side-effects of such a
regime are unacceptable and consensus among clinicians is that corticosteroids should
only be used in patients with severe ulceration where the ulcers cannot be controlled
by topical treatment. When used, systemic corticosteroids should be given for limited
peﬁods on an intermittent basis (Francis, 1970; Lehner, 1977; Dolby, 1973; Grossman

~and Sheagren, 1986; Burgess et al. 1990). Cyclophosphamide was reported to be of

‘benefit in one patient (Francis, 1970), although azathioprine was found to be
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unhelpful in a double-blind trial of patients with recurrent aphthous stomatitis

(Eggleston and Nally, 1972).

Anxiolytic drugs

Since anxiety is one of the aetiologic factors in some patients with recurrent aphthous

stomatitis (see section 1.5.2.c), reduction of anxiety can be a major step in the
management of these patients. Low-doses of benzodiazepine medication such as
alphazolam or lorazepam (0.5 to 2 mg) or diazepam (5 mg) prescribed daily for not
more than two weeks was reported to be quite helpful in some cases (Burgess et al.
1990), but prolonged use of these medications is discouraged since they may lead to

psychological dependence (Burgess et al. 1990).

Thalidomide, first used as a good hypnotic and sedative medication, was withdrawn

from the market in 1961 because of its tetratogenic effects. Recent evidence suggests

that, patients with Behget’s syndrome and severe aphthous ulcers in HIV-positive
patients may benefit from thalidomide (Burgess et al. 1990; Radeff et al. 1990:

Ghigliotti et al. 1993; Paterson et al. 1995; Schuler and Ehninger, 1995; Minor and
Piscitelli, 1996; Youle et al. 1996; De Vincenzo and Burchet, 1996; Weidle, 1996).

However a thalidomide-resistant HIV-associated case of oral ulceration has been

reported. This patient was finally treated by granulocyte colony-stimulating factor

(Manders et al. 1995).
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1.7.2. Symptomatic Therapy

Symptomatic therapy is the main method of treatment for the majority of patients with

recurrent aphthous stomatitis. The spectrum of agents used indicates a transient relief

of symptoms. In general, symptomatic therapy is claimed to reduce the pain or

duration of lesions but not the number or frequency.

Antibacterial agents

Regardless of the role of bacteria as primary aetiological agents in recurrent aphthous
stomatitis, secondary infection of the ulcers from oral bacteria may prolong the

ulceration and increase the discomfort experienced. In addition, oral hygiene is

frequently, by necessity, neglected by the patients, which further increases the

possibility of infection of the ulcers (Addy et al. 1974). For these reasons, and on a
purely empirical basis, a range of anti-bacterial agents have been investigated for their

efficiency in recurrent aphthous stomatitis. The use of topical chlortetracycline was
initially reported in 1942 (Distelheim and Sulzberger, 1949). Since that time several

studies have shown that oral tetracycline rinses are somewhat effective in decreasing

- the duration of the ulceration and reducing the associated pain but are ineffective in
reducing recurrences of the oral lesions (Graykowski et al. 1966; Lehner, 1967b;
Stanley, 1973; Graykowski and Kingman, 1978, Burgess et al. 1990).
Chloramphenicol and oxytetracycline have not been proven to be clinically effective
- (Kutscher et al. 1953). Chlortetracycline oral suspension was reported to be most
effective especially when combined with either topical or systemic corticosteroids

(Distelheim and Sulzberger, 1949; Francis, 1970: Stanley, 1973). In addition,
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tetracycline compresses have been reported to be more effective than an oral
suspension of the antibiotic (Shore and Shelley, 1974). Topical tetracycline was
reported to be the drug of choice in herpetiform ulcers (Cooke, 1960). Also,
demeclocycline has been of some benefit in recurrent aphthous stomatitis patients in

an open trial (Cottone and Langlais, 1977).

The commercial anti-microbial called Listerine antiseptic mouthrinse (Warner-
Lambert Co.) was reported to be beneficial in the reduction of duration and severity
of recurrent aphthous stomatitis (Meiller et al. 1991). The antiseptic, chlorhexidine
gluconate reduced the incidence, duration and severity of ulcers when compared to
placebo (Addy et al. 1974; Burgess et al. 1990) and the gel preparation of
chlorhexidine was also effective (Addy et al. 1976). Oxygenating agents have been
shown to be of no benefit in a double-blind study (Miller and Chalton, 1980) and it is

discouraged since 1t has been reported to cause intra-oral ulceration (Burgess et al.

1990).

Topical anaesthetics

Topical lignocaine 1s the most widely used local anaesthetic. It provides partial
anaesthesia of the mucous membranes for up to 30 minutes. In a comparison of
various solutions of antihistamine or dyclonine hydrochloride with lignocaine a

combination of dyclomne hydrochloride, 0.5 per cent in saline produced superior

~ symptomatic relief (Ship et al. 1960; Dolby, 1973). Benzydamine hydrochloride (HCI)

also, has been reported to have an analgesic effect on recurrent aphthous stomatitis

lesions. (Yankell et al. 1981; Matthews et al. 1987)



Topical steroids

Hydrocortisone ointment was reported to show good results in lesions of recurrent
aphthous stomatitis (Hillman, 1956; Morton, 1957). Late reports on the topical
application of pellets of hydrocortisone hemisuccinate recorded approximately a 30
per cent reduction in the incidence of ulcers (Truelove and Mornis-owen, 1938,
Cooke and Armitage, 1960) and since then, a similar improvement in patients given
topical triamcinolone acetonide in dental paste (BPC) has been reported (Zegarelli et
al. 1959, Zegarelli et al. 1960, Rushton, 1962; Stoy, 1966; Brown et al. 1968;
Macphee et al. 1968). Betamethasone-17-benzoate has also been reported to be
effective by reducing the healing time of ulcers (Merchant et al. 1978). Triamcinolone

0.1 per cent in dental paste (BPC) and 2.5 mg tablets of hydrocortisone (BPC) are the
most useful preparations (Roy, 1966; Annon.Editorial. 1974). Suppression of the
adrenal cortex does not occur if the dosage is kept within reasonable limits (Lehner,
léé?b; Lehner and Lyne, 1969; Lehner and Lyne, 1970). Corticosteroids such as
desoxycorticosterone 0.25 per cent and fluocinonide 0.05 per cent appear to be

effective for single ulcers (Pimlott and Walker, 1983; Burgess et al. 1990). Use of a
corticosteroid in combination with an antibiotic and antifungal medication may be
beneficial in some cases (Burgess et al. 1990). For numerous widely distributed ulcers
use of a rinse such as dexamethasone elixir (0.5 mg dexamethasone per 5 ml) may be
md;'e effective (Burgess et al. 1990). Intra-lesional injection of triamcinolone
acetonide recently was reported in major aphthous ulcers in AIDS patients (Friedman
ét ai. 1994) Use of a double-layer film containing triamcinolone acetonide (SIM-990)

for application on to the ulcers on the oral mucosa shows a good result in reduction
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of the pain and healing time (Ishibashi et al. 1994). In addition, triamcinolone
acetonide inhaler also has been reported to be of benefit in aphthous ulcers in HIV
positive patients (Scott and Bender, 1996). A new topical adhesive contaming,

triamcinolone acetonide and Eudisper ointment was effective and well tolerated in

recurrent aphthous stomatitis patients in a clinical trial (Sveinsson and Holbrook,

1993).

Other symptomatic therapies

Orabase (dental paste BPC) which is a methylcellulose based vehicle protects the

ulcers but it has been shown to be of no value alone in the treatment of recurrent

aphthous stomatitis (Rushton, 1962; MacPhee et al. 1968). However the combination
of orabase and corticosteroids (Adcortyl in Orabase) was reported to be the topical
medication of choice in the management of recurrent aphthous stomatitis (Lehner,

1967b). Bioadhesive patches made of pharmaceutical grade cellulose are reported to

have a great effect on reducing the pain and healing time of the ulcers (Mahdi et al.

1996). Chemical cautery has long been used for symptomatic relief and to encourage
healing (Antoon and Miller, 1980; Burgess et al. 1990), although damage to the tissue
ensues and gangrene of the tongue has been reported after application of silver nitrate
(Frost et al. 1978, Burgess et al. 1990). Astringent mouthwashes have also been used
extensively, although 1n a double-blind trial of a zinc sulphate and zinc chloride mouth

- wash (BPC) was found to be less effective than placebo for symptomatic relief (Addy

et al. 1974).
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- Despite some controversy about the effect of laser therapy in recurrent aphthous

stomatitis, in some cases laser therapy could reduce the pain and healing time of the

ulceration (Colvard and Kuo, 1991).

Recently, the effect of topical S-amino salicylate in the treatment of Behget’s

syndrome (Ranzi et al. 1986) and recurrent aphthous stomatitis (Bagg, 1985; Collier

et al. 1992;) was investigated. Some of these reports indicate the efficiency of this
medication in treatment of the mucosal ulceration in Behget’s syndrome and recurrent

aphthous stomatitis (Ranzi et al. 1986; Collier et al. 1992) but 1n another report this

effect was not found (Bagg, 1985).

1.8. Aims of Thesis

Aims of the present thesis are:

a) To investigate the current management of patients with recurrent aphthous

stomatitis and epidemiologic aspects of the disease in Glasgow Dental Hospital and

School.

b) To investigate the effect of a topical non-corticosteroid drug, 5 aminosalicylate

cream in aphthous lesions.

c) To investigate the involvement of HHV-6, HCMV and VZV in the aetiology of
recurrent aphthous stomatitis by the molecular biology technique, PCR, and

serological experiments. Also, the presence of Mycobacterium paratuberculosis was

investigated in aphthous lesions by the PCR technique.
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Chapter Two. Audit of Diagnosis and Investigations

in Patients with Recurrent Aphthous Stomatitis
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2.1. Introduction

Audit is increasingly essential in medical subjects. Clinical audit, in addition to
improving the quality of patient care, permits a more effective use of resources in
other clinical studies and research. Those who employ medical audit, can use the
information to identify areas of a particular clinical problem that may require

improvement, then set realistic standards, discuss any noted discrepancies and finally

implement necessary changes (Porter et al. 1993).

The aim of this study was to audit all information about each patient with recurrent

aphthous stomatitis using a computer software package, and test the ability of the
program to provide information for clinical investigations. In addition, this program

allowed the clinician to monitor patients’ improvement during different courses of

medication, without the use of the patients’ medical records.

As a result, all information about different aspects of recurrent aphthous stomatitis
can be analysed and a comparison of these data with previous reports is possible. Also

~ this analysis can assess the quality of the clinical management of the patients who

attended the Oral Medicine Clinic.

2.2. Materials and Methods
2.2.1. Subjects

To investigate the clinical features of recurrent aphthous stomatitis, 252 patients who

were referred to the Oral Medicine Clinic in Glasgow were personally reviewed and

treated in the period from September 1995 to September 1996, In addition, a further
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213 patients with recurrent aphthous stomatitis who were reviewed and treated in the
Oral Medicine Clinic in the period of April 1993 till April 1994 were retrospectively

studied and then prospectively reviewed for further investigations.

Added to these, 90 patients with normal oral mucosa, who attended the Oral

Medicine Clinic for temporomandibular joint pain, were studied as a control group.

Also, 295 patients who initially were diagnosed as having recurrent aphthous
stomatitis, were referred to the Contact Dermatitis Unit in the Royal Infirmary for

identification of possible allergic components involved in the disease process. These
patients were studied retrospectively. One hundred volunteers derived from dental

staff and students were also tested for allergic reactions in the Oral Medicine Clinic as

a control group. These data were part of a study conducted by Dr. S. Rees.

In all patients with recurrent aphthous stomatitis who are presented in this study,
initially, oral lesions were not related to any systemic diseases on presentation,

however the possibility of underlying systemic disease was investigated.

2.2.2. Clinical Observations and Investigations

At the first appointment, all information about medical history, history of the disease,
clinical examination, and treatment plan, was recorded on a special form (Figure 2.1,
2.2). This information was then put in to a computer data base package specific to

oral ulceration (Appendix I). Review appointments and further treatment and

investigations were also recorded in the same manner.
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This computer software (Oral Ulceration Software) was designed by the NHS

Computer Office and Clinical Audit Unit in Glasgow Dental Hospital and School.

At the end of the study, information related to the first group of patients was
extracted and compared with previous observations by other investigators on

aphthous patients. (Details about other software packages used in this part will be

explained 1n the statistical method section)

In first group of 252 patients, all information about full blood count, assays of ferritin,
folic acid, vitamin B, and anti-gliadin antibodies were recorded in the Oral Ulceration

Software. Complementary tests were added according to the patient’s needs, such as

anti-intrinsic factor and anti-parietal cell antibodies. Replacement therapy and re-

investigations for any persistent haematological deficiencies were also recorded.

In the second group of 213 patients, the haematological investigations were

retrospectively studied and then patients were followed up to assess the effect of

previous replacement therapy.

Venous blood was removed from all the patients and controls (90 patients with
normal oral mucosa who were referred to Oral Medicine Clinic for

temporomandibular joint pain) for haematological investigation (full blood count,

serum ferritin, red blood cell folate and serum vitamin B ,).

Vitamin By, deficiencies were diagnosed if the results were repeatedly below the
normal range (Table 2.1). Patients with diagnosed deficiencies were questioned to

identify a cause for the deficiency. Where clinical concern or doubt remained, patients

were referred for medical investigation.
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THE GLASGOW DENTAL HOSPITAL AND SCHOOL DEPT. OF ORAL MEDICINE
CONSULTANT REFERRED 8Y

C/O Recurrent Oral Ulcers

Age of Onset Dj Duration ED Years [:D Months
Size (mm) From Dj To Dj Avetage D___l

Time to Heal From D] To Dj Average EE]

(in days)
No. Ulcers/Moath ED

Sites Affected: inside lips Precipitating Factors: trauma
buceal foods(specify)

suicus menses
floor of mouth other (specrfy)
under tongue
dorsum tongue Social History: married
sofl palate single
other (specify) other (specify)
exira oral (specify) alcohol (umits/wk)

tobacco{amount/day)

Relevant Medical History:

pon f- ] e J» O
Regular attender  Yes D No D

Family History (Speci

O/L

Ulcer Number (mark on mag
CSizeqmm)
Pain (0.mild- 1 . mod-2 severe-]

Oral Hygiene good [ | fair

TH 20

Figure 2.1. First page of the special form provided for the first appointment of all

patients with RAS. This form should be completed by the clinician.
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angular chetlitis
glossilis

Other Condstions candidiasis (specily)
other (specify)

Relevant Oral Signs:

Diagnosis Recurrent Aphthous Stomatitis
Minor
Major
Herpetiforin
Belicel's
Other (specify)

Treatment Plan

1. Investigations
FBC
ferntin
vit B9
folate
glucose
serum
patch test
biopsy
ulcer diary
other (specify)

2. Therapy

none dose
chlorhexidine

tetracycline m/w
xylocaine spray
diffiam

adcortyl

becotide

betnesol
predmisolons
antifungals
antivirals

dietary elinunation
clinical tnal (specify)

3. Review D time E

Figure 2.2. Second page of the special form provided for first appointment of all

patients with RAS. This form should be completed by the clinician.
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Patients with iron deficiency were treated with ferrous sulphate, 600 mg. daily (200

mg eight hourly), for a period of three months.

Identified vitamin B;, deficient patients were also investigated for anti-parietal cell
antibodies and anti-intrinsic factor antibodies. Investigation and replacement therapy
for these patients were done by a haematologist or their general medical practitioner.

In the case of folate deficiency, patients were also referred to a haematologist.

All patients with haematological deficiencies were reviewed after three months of
replacement therapy and in most cases, patients reviewed in a further 3, 6 and 12
months to assess the results of replacement therapy on the severity of the aphthous
ulcers. The criterion for the effect of replacement therapy was the patient’s
satisfaction. If patients reported a decrease in healing time and pain only, but the
ulcers were still present as before, slight improvement was recorded as number one.
Mild improvement was a decrease in the number of ulcers in addition to a reduction in

pain and healing time (number two). Improvement of ulceration was when only one or

two small ulcers with a short period of healing time appeared during the review period

(number three). Patients who had no ulcers during follow-up were regarded as having

had a remission due to replacement therapy (number four).

Venous blood was removed to find the effect of replacement therapy. In the case of

persisting iron deficiency after treatment with Ferrous Sulfate tablets, patients were

referred to a haematologist for further investigations.
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Table 2.1. The normal range of routine Haematological elements tested.

'

M e

l:i e
-

L}
:‘.. R .I-. w b b
&
LN ]

Vitamin B, (pg/ml)

Folate (ng/ml)

Haemoglubolin Male

(g/dl) Female
MCYV (f1)




In addition, the sex and age of this group of patients was studied separately to

compare them with the first group of 252 patients. Data from second group of 213

patients were not recorded on the Oral Ulceration Software, because at that period of

time the software was not available.

To estimate the real difference in sex and age of the recurrent aphthous stomatitis

patients compared with a control group, the whole patient population who attended

the Oral Medicine Clinic in Glasgow were chosen as control group.

All patients received a topical medication for symptomatic relief. In severe cases,

patients received systemic corticosteroids. These patients were reviewed on a regular

basis. Topical medication was prescribed depending on severity, site and number of
ulcers. For instance, in patients with major and long lasting ulcers, tetracycline
mouthwash was the medication of choice. When the patient suffered minor ulcers on
the tongue, soft palate or roof of the mouth, beclomethasone spray (BPC) or

betamethasone mouthwash (BPC) was prescribed. For ulcers located in the buccal

mucosa, buccal or labial sulcus, triamcinolone in dental paste (BPC) was the
medication of choice. On the next appointment, if a medication was not effective,
another one was prescribed. Combined drug therapy, such as tetracycline mouthwash

and a topical corticisteroid were prescribed in some severe cases.

2.2.3. Allergy Investigation (Patch Testing)

Patients were tested to the items listed in table 2.2. All materials were applied under

Finn chambers to the back or left arm for 48 hours. Then they were removed and after

one hour examination was made for redness, blistering or weeping and patient was
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asked whether there was any itching. These reactions were graded according to how
severe they were and a further 48 hours later, another examination was made to see
whether any reaction was still present. Itching and persistent reactions were taken to

be positive and allergic. Other reactions might be considered to be irritant and non-

specific.

In addition to the above testing technique, all the reagents were also applied to the
inner aspect of the forearm under occlusion on Finn chambers. This time the tests
were only left on for 20 minutes. A few minutes after removal, examination was made
for a red or white, itching, or palpable area with a red flare around it (urticaria).
Symptoms might be itchy, stinging or burning sometimes. The sites of the tests were
marked and the patient was asked to observed this area during a period of 6 hours
thereafter. Patients kept a note of the period of time which any red or itchy marks
lasted and further similar reactions which were not evident immediately after
removing the test. A positive reaction was considered to be those which gave visible
sensations at that site experienced by the patient. The symptoms and visible changes

required to be present for a period of two hours before the test was considered to be

positive. The control group was tested to the same allergen materials except mercury

and amalgam.
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Table 2.2. The materials tested in RAS patients in Patch Testing.
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Merury
Amalgam
Nickel
Cobalt
Formaldehyde
Neomycin
Antimicrobial agents
Perfume

Domestic/Personal materials.

Benzoic acid
Sorbic acid
Sodium metabisulphate

Cinnamonaldehyde
Chocolate
Salicylic acid
Tartrazine
Glutamic acid
Butylated hydroxytoluene
Butylated hydroxyanisole
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2.2.4. Statistics

The statistical significance of differences between clinical observations in patients with
recurrent aphthous stomatitis and the total patient population who attended the Oral
Medicine Clinic in the same period of time was analysed by non-parametric Chi-
square tests using Minitab software (PC computer). For extracting the data from the

Oral Ulceration Software, Access Software was applied and then the data was stored

and analysed in Excel version five Software.

2.3. Results

The results of these observations are separately presented for different clinical features

related to the disease.

2.3.1. Age

Data from first group of 252 patients indicated that there were 14 patients under the

age of fifieen years, and 86 patients with recurrent aphthous stomatitis aged between
sixteen and thirty years at the time of presentation. Also, 114 patients with recurrent

aphthous stomatitis were referred for treatment between the age of thirty and fifty

years. Only 38 patients were referred for treatment over the age of fifty years. (Table

2.3)

In the second group of 213 patients at presentation, 24 were under 15 years of age,
65 patients were between 16 and 29 years of age, 90 patients were in third and fourth

decade of their lives. Only 34 patients were older than 50 years at presentation. A
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similar pattern of age distribution therefore was observed in the second group of the

patients. (Table 2.3)

The age distribution, in all patients who attended the Oral Medicine Clinic in the same
period of time as the first group, showed more patients in the fourth decade of life,

however from 8180 pati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>