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Clinical trials with a cross-over double-blind technique were undertaken to test chlor-
tetracycline (Aureomycin®) and the enzyme-containing dentifrice Zendium® with regard to
therapeutic effects on recurrent aphthous ulcers. Aureomycin was found to reduce the number
of ulcers and diminish pain when compared with placebo. When groups of patients treated
with Zendium and placebo dentifrice, respectively, were compared, no statistically significant
difference could be demonstrated. However, when the pH value of Zendium was stepwise
changed from 5.9 to 6.8, an increased fraction of patients reported complete relief from pain
and ulcer(s) during the trial periods. O Aphthous ulcer; chlortetracycline; enzymes; Zendium®
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Recurrent aphthous ulcers (RAU) are fre-
quent lesions of the oral mucosa, appearing
at least once in a 2-year period in about 18%
of a general Swedish adult population (1).
The lesions are somewhat more frequent
among females than among males, are most
frequent in younger age groups, and
decrease steadily with age (2).

The etiology of RAU is obscure. Auto-
immunity to oral mucosa antigens and hyper-
sensitivity to oral streptococci have been
reported to be a part of the pathogenesis (3-
7. ,

Remedies such as corticosteroids and anti-
bacterial agents (6, 8-16) have been used to
cure or to give relief to patients with RAU.
Among these, tetracyclines have shown the
best effect (8, 12, 13).

In recent years patients have experienced
relief of symptoms by using the enzyme-
containing dentifrice Zendium® (17). The
enzymes amyloglucosidase and glucose oxi-
dase are thought to produce small amounts
of hydrogen peroxide, which stimulates the
antibacterial  lactoperoxidase-thiocyanate
system in saliva (17). By suppressing strep-
tococci, the dentrifrice should then give relief
to patients with RAU. This has been sup-
ported by results in some reports (17, 18).

On the other hand, in a recent study no
obvious effect could be demonstrated (19).
The aim of the present investigation was
to assess the therapeutic effect of chlor-
tetracycline (Aureomycin®) and the enzyme-
containing dentifrice Zendium. In addition,
the effect of Zendium at various pH values
was also evaluated, since the activity of
enzymes is related to the pH value.

Materials and methods

Patients referred to the Department of Oral
Surgery and Oral Medicine, School of Den-
tistry, Malmd, who had had RAU at least
once during the last 3 consecutive months
were selected for the study.

Clinical criteria for RAU were demar-
cated, painful ulcer(s) on the lining, non-
keratinized oral mucosa. They were covered
by a thin grey or yellowish fibrinous coating
and surrounded by a red inflammatory zone.
There was a history of recurrence, and the
healing time for each ulcer did not exceed 2
weeks.

Altogether 57 patients, 13 men and 44
women, participated in the study. Mean age
was 43.2 years, and age range was 18-76
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Table 1. Design of the investigation. Numbers within parentheses comprise number of patients
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years. They were randomly divided into four
groups (1-4, Table 1). With a double-blind
technique the effect on RAU of mouth rinse
with Aureomycin was tested in groups 1 and
2 and the effect of Zendium in groups 3
and 4.

Mouth rinse with Aureomycin was carried
out with 0.25g Aureomycin dissolved
in 10 ml of water. The placebo substance
consisted of herbs dissolved in water, the
taste and color of which were very similar to
those of Aureomycin. The enzyme-con-
taining dentifrice used was Zendium, con-
taining the enzymes amyloglucosidase and
glucose oxidase and 1000 ppm of sodium
fluoride. The pH value was 5.9. The placebo
dentifrice was a commercial one without
enzymes with a pH value of 6.4 and also
containing 1000 ppm of sodium fluoride.

The patients were instructed how to use
mouth rinses and dentifrices. Thus, mouth
rinses_were recommended for 1min four
times a day during 4 consecutive days. After
that there was a rinse-free period of 1 week,
_ and then, if ulcers were still present, a new
period of rinses for 4 days was instituted.
The use of dentifrice was recommended
twice a day, morning and evening. The
patients were instructed to use very little
water, and no food intake was permitted
within § h after they had brushed their teeth.
No other toothpaste was allowed during the
trial period, which comprised 10 weeks.

After this there was a treatment-free period
of 10 weeks (indicated by 1A—4A in Table
1).

The study was then continued with a cross-
over technique. Patients who had initially
used mouth rinses (groups 1 and 2) were
instructed to try Zendium (group 5, Table 1)
and those who had previously used dentifrice
(groups 3 and 4) were recommended to use
Aureomycin (group 6, Table 1). The pH
value of Zendium was increased to 6.3 at this
stage of the study, which continued for 10
weeks. During another two periods of 10
weeks each, all patients were given Zendium
with further increased pH values of 6.5 and
6.8, respectively (groups 7 and 8, Table 1).

The patients were given pretyped forms to
fill out during each stage of the investigation.
They were instructed to record days when
pain and/or ulcers were present. The forms
were collected after each stage and new ones
administered. After each stage, the patients
were asked whether they experienced any
relief of discomfort. A few patient dropouts
were encountered at all stages of the inves-
tigation (Table 1), but this was not remark-
ably prevalent for any particular stage. The
reasons for dropping out were in all but two
cases various practical problems in par-
ticipating in the examination (long distance
to the clinic for examination, change of resi-
dence). For two of the patients, the collected
data were incomplete.
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Table 2. Days with pain or ulcer(s)

Group No. of patients  Pain, days, Ulcer(s),
examined % days,

%
1 16 10 23
1A 15 34 48
2 14 39 46
2A 13 42 51
3 15 40 57
3A 15 38 57
4 12 27 40
4A 10 22 39
5 25 35 45
6 24 15 27
7 47 31 42
8 44 25 34

Differences between groups were cal-
culated by means of chi-square tests with
Yates’ correction, and both unpaired and
paired ¢ tests when found appropriate. P
values less than 0.05 were regarded as
significant.

Results

The lowest frequencies of days with ulcers
and with pain were encountered for those
groups of patients which had used mouth
rinses with Aureomycin (groups 1 and 6,
Table 2). A slight reduction as compared
with the average values was also seen for the
group that had used Zendium dentifrice with
pH 6.8 (group 8). Paired ¢ tests between all
possible test groups (Table 3) also showed a
significant reduction of days with pain or
ulcer(s) in the groups using Aureomycin

when compared with the results from the
placebo and Zendium groups. No relief
could be demonstrated for the placebo sub-
stances. When groups 5 and 8, using Zen-
dium with pH values of 6.3 and 6.8, respect-
ively, were compared, the frequency of days
with pain was significantly reduced in group
8 (P <0.01).

During the various test periods of about 10
weeks some groups of patients experienced
complete relief from pain and/or ulcer(s)
(Table 4). While this occurred only excep-
tionally for the groups using placebo sub-
stances (groups 2 and 4), it was a relatively
frequent finding in groups using Aureomycin
(groups 1 and 6) and Zendium (groups 3, 5,
7, and 8). The best result in this context was
noted for the group using Zendium with the
highest pH value (6.8; group 8). In this group
13.6% of the patients reported that they had
no ulcer(s) and 20.5% that they had no pain

Table 3. Paired ¢ tests between some different test groups with reference to registered number of days with

pain or ulcer(s) during each trial period of 10 weeks

Pain Ulcer(s)

Group No. Mean values tvalues  Probability Mean values tvalues  Probability
lvs1A 15 11.1-30.4 4.60 <0.001 24.5-47.7 4.17 <0.001
2vs2A 13 40.1-41.9 0.23 n.s. 48.1-51.0 0.35 n.s.
Jvs3A 15 40.0-38.4 0.23 n.s. 56.6-57.2 0.07 ns.
4vs 4A 10 28.7-21.9 1.47 ns. 42.6-38.7 0.68 n.s.
5vs 8 22 34.8-24.0 3.16 <0.01 46.0-35.3 2.06 n.s.
6vs7 22 15.8-31.0 2.84 <0.01 29.6-43.3 2.43 <0.05
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Table 4. Number and frequency of patients completely without pain or ulcer(s) during each 10-week test period
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during the trial period. However, there were
no statistically significant differences
between any of the groups.

When asked about their general opinion
concerning the effect on discomfort at dif-
ferent stages of the investigation, the patients
gave the answers summarized in Table 5.
Mouth rinses with Aureomycin (groups 1
and 6) was the only regimen that differed
significantly from the others, confirming the
positive results for this treatment revealed in
the paired ¢ test (Table 3).

Discussion

In the present investigation the relieving
effect of chlortetracycline (Aureomycin) on

RAU has been demonstrated, and this is in
accordance with the results from the study
by Guggenheimer et al. (13). No statistically
significant effect could be shown for Zen-
dium dentifrice. That is in agreement with
the findings by Donatsky et al. (19).
However, it is contradictory to the results of
Koch (18). One explanation for the dis-
crepancy could be that Koch did not use any
control groups, and thus, mainly a placebo
effect may have been recorded. Thus, in the
present study 3 out of 22 (14%) obtained
substantial relief, and 10 out of 22 (45%)
experienced a clear or slight improvement
from placebo. Another explanation could be
that Koch used a dentifrice with a higher pH
value than the one we used. The pH value
seems to be of some importance with regard

Table 5. Experience of the patients after treatment in different stages of the investigation. A. Pooled: a) no
symptoms left, clearly improved, and b) slightly improved, no change, worse. B. Pooled: a) no symptoms left,
clearly improved, slightly improved, and b) no change, worse

A B

No. of
Groups patients Chi-square Chi-square
tested examined value* Probability value* Probability
1vs2 14-10 5.02 <0.05 5.53 <0.05
2vs 6 10-23 6.44 <0.05 6.47 <0.05
3vs4 13-12 0.59 n.s. 0.04 n.s.
4vs5 12-25 1.09 n.s. 0.04 n.s.
4vs7 1246 0.98 n.s. 0.30 n.s.
4vs8 1243 0.99 n.s. 0.00 n.s.
S5vs6 25-23 2.13 n.s. 0.70 n.s.
7vs 8 46-43 0.00 n.s. 0.81 n.s.

* Chi-square tests with Yates’ correction.
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to the clinical effect of Zendium on RAU.,
Zendium with a pH of 6.8 gave somewhat
better results than Zendium with lower pH
values. This was especially so when the
results of total absence of ulcers and/or pain
was evaluated (Table 4). Thus, there seems
to be some effect of Zendium, even though
this does not show up at statistical testing
between groups. Alternatively, the relief
could be assigned to a long-standing effect,
since Zendium at pH 6.8 was administered
after several months of previous treatment
with Zendium with lower pH values.
However, the study by Donatsky et al. (19)
did not point to such a mechanism.

In the present study no side effects were
encountered. This is contradictory to the
experience of Guggenheimer et al. (13), who
referred to common side effects such as
allergic reactions and flush when using
Aureomycin. The reason for the disparity in
this context could be that Guggenheimer et
al. used mouth rinses for somewhat longer
periods, 1 week, than were used in the present
study, which consisted of rinsing for 4 days
with at least a 1-week interval between treat-
ment periods. The risk of, for instance, a can-
didal infection might then differ.

In conclusion, the present study has shown
that mouth rinse with Aureomycin is an
efficient local treatment of RAU and that
there is no statistically significant difference
with regard to relief with RAU between
groups using the enzyme-containing den-
tifrice Zendium and a placebo dentifrice.
However, Zendium with a relatively high pH
value (6.8) seems to give substantial relief to
some patients. In future studies of Zendium
and RAU, it may therefore be of interest to
evaluate further the effect and importance
of various pH values.

Acknowledgements.—For supplying material to this
study we would like to thank Akzo Consumenten Pro-
dukten bv, The Netherlands, and Cyanamid Nordiska
AB, Sweden.

References

1. Ax€éll T. A prevalence study of oral mucosal lesions
in an adult Swedish population. Odontol Revy
1976;27(suppl 36).

2.

10.

11.

12.

13.

14.

15.

16.

17.

51

Treatment of recurrent aphthous ulcers

AxéU T, Henricsson V. The occurrence of recurrent
aphthous ulcers in an adult Swedish population.
Report at XVIIth Annual Meeting, Scandinavian
Assaciation of Oral Surgeons, Ronneby, Sweden,
1983.

. Barile MF, Francis TC, Graykowski EA. Strep-

tococcus sanguis in the pathogenesis of recurrent
aphthous stomatitis. In: Guze LB, ed. Microbial
protoplasts, spheroplasts and L-forms. Baltimore:
Williams and Wilkins, 1968;444-56.

. Dolby AE. Recurrent aphthous ulceration. Effect

of sera and peripheral blood lymphocytes upon
oral epithelial tissue culture cells. Immunology
1969;17:709-14.

. Donatsky O. Cellmediated and humoral immunity

against oral streptococci, neisseria, staphylococci,
and adult human oral mucosa antigens in recurrent
aphthous stomatitits. Scand J Dent Res 1978;86:25~
34.

. Lehner T. Stimulation of lymphocyte transform-

ation by tissue homogenates in recurrent oral uicer-
ation. Immunology 1967;13:159-66.

. Rogers RS, Sams WM, Shorter RG. Lympho-

cytotoxicity in recurrent aphthous stomatitis. Lym-
phocytotoxicity for oral epithelial cells in recurrent
aphthous stomatitis and Behcet’s syndrome. Arch
Dermatol 1974;109:361-3.

. Donatsky O. Recurrent aphthous stomatitis. Immu-

nological aspects. A review [Thesis]. Royal Dental
College, Copenhagen, 1978.

. Addy M, Carpenter R, Roberts WR. Management

of recurrent aphthous ulceration. A trial of
chlorhexidine gluconate gel. Br Dent I
1976;141:118-20.

Addy M, Tapper-Jones L, Seal M. Trial of astrin-
gent and antibacterial mouthwashes in the man-
agement of recurrent aphthous ulceration. Br Dent
J 1974;135:452-5.

Francis TC. Recurrent aphthous stomatitis and
Behcet’s disease. A review. Oral Surg 1970;30:476—
87.

Graykowski EA, Kingman A. Double blind trial of
tetracycline in recurrent aphthous ulceration. J Oral
Pathol 1978;7:376-82.

Guggenheimer J, Brightman VJ, Ship II. Effect of
chlortetracycline mouthrinses on the healing
of recurrent aphthous ulcers: a double blind con-
trolled trial. J Oral Therapeut Pharmacol 1968;
4:406-8.

Merchant HW, Gangarosa LP, Glassman AB,
Sobel RE. Betamethasone-17-benzoate in the treat-
ment of recurrent aphthous ulcers. Oral Surg
1978;45:870-5.

Yeoman CM, Greenspan JS, Harding SM. Recur-
rent oral ulceration. A double-blind comparison of
treatment with betamethasone valerate aerosol and
placebo. Br Dent J 1978;144:114-6.

Wallenius K, Wihl J-A. Adhesivsalva f6r lokal ste-
roidbehandling av stomatitis aphtosa. Sverig Tand-
lak Forb Tidn 1967;59:11-5.

Hoogendoorn H, Scholtes, W. De invloed van de
activering van het lactoperoxidase-systeem in het
speeksel bij het outstaan van caries in chronisch resi-



52 V. Henricsson & T. Axéll ACTA ODONTOL SCAND 43 (1985)

diverende aphthen (I). Ned Tijdschr Tandheelkd 19. Donatsky O, Worsaae N, Schiédt M, Johnsen T.

1979,86:36-9. Effect of Zendium toothpaste on recurrent
18. Koch G. Effekt av enzymtandkram pa reci- aphthous stomatitis. Scand J Dent Res 1983;91:376—

diverande aphte. Tandlakartidningen 1981;73:264— 80.

72.

Received for publication 21 May 1984



