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The purpoes of this atudy was to assssa the sffects of systemic rine xulfats in the treatment of
recurrant aphihous stomatitis (RAS) by atomic absorption spectrophatometry. The siudy was
exrrisd out on 40 patients with RAS. The first group consisted of 20 mubjects with RAS who . _ !
were adwinintered xino sulfate {320 mg) once per day for cne menth, Ia the mecond gTOup, ; )
there were 20 subjecta with 'RAS who ware administered placebo (saccharose). Results ahowed :
that tha levels of seruxa zine before lveatment were under the normal valus in the 42.6% parcent |
of the patients with RAS. Baliva ALP, serum 1ine, scrum albumin, and serum alkalice phos-
phates achivity for group I were significantly lower than thoss for group I afisr treatment
(p<0.0l). After 1 month of xino therapy the aphthae reduced and did mot reappesr for 3
months. 'I'dl:a empirical use of sysiemio yino pulfats aupplumentation in the treatment of RAS i
recommend.
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INTRODUCTION

Recurrent aphthous ulcers or recurrent aphthous stometitis is ome of the moat com-
mor oral mucosal diseases’™". Recurrent aphthous stomatitis is classified inta 8
types, namoly the minor, major and berpetiform sphthous aolcerations™*™. The
most common form of RAS is minor aphthous ulceration, and the minor form is re-
epactively followed by major and herpetiform ulceration”. '

Recurront aphthous stomatitis is s frequently encountered problem in dentistry ,
and for the most part presents a very troublesorse clinical course. Although RAS
can often affect buccal ang Iabial mucose, maxiller and mandibuler suloi, flopr of the
mouth, fres gingiva, ventral surface of the tongue, soft palatal and oropharyngeel
mucosa, they uncommonly involve the attached gingives, hard palatal mucoss,
voraillion border and dorsal aspect of the tongue'A™.

Even thongh RAS kas & multifectorial etiology, recent articles suggest that pa-
tionts with RAS fnay have primary immune abnormalities or immune deficiency¥*,

For this reacon, immunomodulator druga are used in the treatment of RAS, In ad-
dition, putrition ia very important for the immune system. Abnormel nutrition re-
sponsible for many diseases and RAS. So, deficiencias in. iron, folic acid, zing’ and
vitamin BI, B2, RG, B12 bive beon detected in patents with RAS. During the last




11/01 2007 09:41 FAX 61 3 9905 1424 MONASH UNIVERSITY ECS [doo3 010

2 ZINC TREATMENT AND RAS

decade, the nutrient zinc (Zn), and its immunorsgnlatory properties have been the
focua of considerable intereat, The purpose of this study was to assess the short and
long torm effects of zine sulfate in the treatment of recurrent aphthous stomatitis by
atomic sbzorption spectrophotometer.

MATERIALS AND METHODS

Materinls |
A total of 40 subjects, aged betwaen 13 and §1 yours old, who were admitted to the
Periodontology Department of Ataturk University Faculty of Dentistry with recur-
rent aphthous stomatitis complaints betwesn Junw, 2000 and May, 2002 wors exam-
ined. With respect to the investigation protocol, subjects wore divided into two equal
groups. la the firat group (group I ), the individnals were administered ginc sulfate
(220 mg, once per day bafore a meal) for one month. The second group (control: |
group 1) were administered placebo {sacchaross, onca per day before a meel) for
ono month. All subjects were of similar age, gonder, socio-sconomic and socio- :
cultural background, and did not euffer from an oral or syatemic disoass apart from
resurrent aphthoua stomatitia,
Tha subjects included in the study had similar inclusion/exclusion criteria includ-
iog the fallowing:®
I-A history of recurrant minor aphthous ulcers,
2-The presence of 1 to 3 minor aphthous ulcera of leas than 48 hours daration in an
area of the mouth easily accessible for peate application, :
3-Not have undergons denta) sargery within 2 weeks of study entry or be using or- ;
thodontic braces or an orthodontic retainer fiat could come intg contact with the
ulcer,
4->10 yeare of age,
§-Not be pregnant or lactating,
6+Not bhave any concurrent clinical condition that could pose a health risk to the -
aubject by being involved with the study,
8«Not have uleors that are manifestatione of e systemic disease process such as ul-
cerative colitis, Crohn's disease, Bohcot's syndrome, or anemia,
9-Bystemie corticostsroid snd immuonomodulatory egents bad mot hean wused (1
month), )
10- Not taken non-steroidal anti-inflammatory agents (except occasional use for head-
acheg),
11-Not taken oral antihistamines (1 month),
12-Topical medications and eystemic antibiotica were not usad (2 weeks).
The pationts and parenta ware informed about the atudy and their consent was
obtained. The investigation forms were recorded. At the first appointment the num-
- ber of oral ulcers, their locations, recurrence and the degree of pain exporienced were
recorded. Then, the treatment recurrencs intarvals were recovded again. The pa-
tients were asked to take the medicines once per day for ons month, and to atiend
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the clinic for control after they consumed the prescribed medizinea.

Biochamical measurements

At the beginning of the experiment, blood and saliva samples ware obtained fram all
the RAS subjects. Approximately 3.0 ml of unstimulated pooled salive was collocted
from each subject 1 hour after the last food or drink congumption betwesn | and 2
p.m. Approximatuly 5.0-ml peripheral blood samples were taken by venipuncturs
from each subjece’s right arm at the same time.

Blood and saliva srmples were centrifuged at 5,000 rpu for 10 minutes and main-
tained st —20C until shortly before assay. Blood samples asseyed for alkaline phos-
phates {ALP) (IU/dL), albumin (ALB) (G/dL) and zinc but salive samples were only
assayed ALP (iU/dL). Whils ALP and ALB were measured using an Automatic asa-
lyzor (HITACHI 717 Japan), zinc was measured by etomic absorption
spectrophotometry (Flame typs UNICAM 929). The normal serum sine Isvel was ac-
cepted as 95-1304gr/dL. 220 mg sinc sulfate capsulss (50 mg of elemental zing) was
sdministered to the patients in one group {(group I), while placebo (saccharose cap-
sules) to the other patient group (group I). Blood and saliva samples were taken
ogain from all aubjects after one month. Each patient was re-examined at overy
uker examination for 2 ysara. )

Statistical analyzis
The two groupa wore compared using Student's ¢ test. In addition, the recurrence pe-
riod was analysed using the Kolmogorov-Smirnov two sampla test.

RESULTS

The investigation was carrisd out on 40 patients with recurrent aphthous stomatitis,
Group I eonsisted of 20 patiants with recurrent aphthoua stomatitis (fifteen femalas,
five males), age 28.90:£10.18 yoara; group H contained 20 patients with recurrent
apbthous stomatitis (eleven females, nine males), sge 20.25x9.37 years.

The distribution of the recarzent aphthous stomatitis is given in Table 1, It was
obssrved on the alveoler mucosa with a high a rate of 20.9%.

The lovels of esrum sinc before treatment were under the normal vale (normal;

Table 1 Ths location of the minor aphthous uleer

Number of uleyrs %
Hprd palate 3 39
Altached gingiva, maxillary 2 2.6
Altached gingiva, mandibular 4 5.2
Alvaolar mucosa 23 209
Bacral and Iabial mucnas 20 2.9
Floor of mouth . 8 10.4
Tongue 17 22,1
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95pg/dL) in the 42.5% percent of the patients with RAS. The serum zine Jevels were
normalized with this treatment, .

According to before and after the treatment, saliva ALP, ‘sorum ALP, serum
ALB and serum zinc lovels of group I and group Il were compared with each other
(Table 2). In the firat group, serum albumin (ALB) and serum alkaline: phosphites
activity (ALP) lovels for gromp I before trestment was lower than thoss for group
I after treitmént, st th difforence botween before and after the treatment*was
Toumd €5 G4 SIPBIHTAKE (5<0.00). In addition, in the same group, saliva ALP, sgerum
zinc lavels for group I befora treatment was lower than those for group I after
treatment, and the difference hotwean bofore and after the troatment was found to
be dignificent (p<0.05). A similar evaluation was made for group I, However, the
saliva ALP, serom ALP, serum ALB and serum sine levels thare wes no significant
difference between before treatment and after treatment (p>0.05).

The recurrences of ephthous stomatitia before treatment and sfter treatment,
and the associated statiatical comparisons are given in Table 8. In the present study,
the froquency of ulceration ocourred at 1 week to 1 month intervals, .but waa most
often at 1 month intervals. For before treatment, shete was no significant difference
between the recurrenco scores of aphthous atomatitis of groups I and 1 (p>0.05).
Howsver, the recurrence scores of aphthous atomatitis for group I were lower than
those for group I aftar trestment, and the difference between groups I and O was
significant (p<0.01). ' After 1 month of xinc therapy the sphthas disappeared and did’
not reappear for 3 montha:

Table 2 Comparison of saliva ALP (IU/dL), sorum ALP (XU/4L) sotivity, ssrum ALB (G/dL)
and serum sine {ugr/dL) Jevele of group I and group I befory and afisr treatment

Geoup I Group 1
Befare Alter Belore Alter
N  MuniSD MeanisD P N MauntSD Mean:SD . p

Saliva ALP 20  BLBL78.0 071019 <0.05 20 6882683 E8.32:578 005
Sorum ALP 20 ITA.24685 16084637 <00l 20 IRI+411 1512884 >0.06
Berum ALB 20 4.3£02 46£03 <001 50 40403 440£0.2 >0.06
Berum Zine 30 10364263 128425 <005 20 10582822 11954109 >0.05

Tabla 8 The recurrences of aphthous stomatitis befors treatment and after krsatment in the two
groups, and slatistical comparisons nooording to the Kolmogorov-8mirmay twa sempla

teat befors and after trentment
Croup I Qrovp 1
1 week 1 month S months 1week 1 month 8 wmonthy X° P
Bofore treatment 8 1n - T 12 1 040 >0.08
Aftar lreatment - "1 8 . 6 13 ] 9.8 <om
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DISCUSSION

Minor recurrent apbthous stomatitis (RAS) is a human disease characterized by
amall roued or oval uleerations of the cral mucoua membranes which sxhibit periodie
recurrences’’,

Zinc ja the second most abundant trace metal in the human body and is present
in all living cells and body secrations™., Zine is an essemtial nutrition for gro
humen, animals, and plnntn"'"’

It was reported that w oan have marked effacta on virtually all com-
pomn of the immune symm . In the pressnt study, we nmsessed the effects of
zinc sulfats in the treatment of recerrent aphthous stomatitis using atomic ebsorp-
tion apectrophotomstery.

The clinical manifestations in seversly zine deficient subjects include bullaus-
pustular dermatitis, diarrhea, alopecia, mental disturbanees, and intersurrent infec-
tions due to cell-mediated immune disorders: if untreated the zinc deficiency becomes
fatal™. Growth retardation, male hypogonadism, ekin changns' Dboor appetits, men.
tal lethargy. abnermal dark a.dnputwn. yed wound healind ave some manifestd:
tions of moderate zinc deficiency in mn subjects™® .  Although clinical,
biochemical, and diagnosrtic aspects of severe and moderate levels of zino deficisncy
in humans are now well recognized, the recognition of mild marginal zing deficisncy
has been diffieult™. If sine defiolency in the diet io continued for montha or years,
& mild or marginal sinc deficiency may occur, m plagtrition and selegt
nutriont doficioncihs can result in a compromised jmmune responss™. The influencs
of a nutrient on the immune response involves o complex interaction among at [east
three major effector mechanisma: antibody-mediated immunity, cell-medintsd immu-
nity, and phagocytosia, Although not considered a component of the immune re-
sponae, mucosal and barier immunity (ie. skin acting as a barrior to prevent
pcn:'tration of organisms) can be affegted by the nutritional atatus of an individ-
ual'¥’,

1t wae cuggested that both blood and ealiva wore collerted st the same time to
provide congistency in the interpretation of resulta™. For this reason, all samples
were obtained between I-2 pon. Mixed saliva samples and blood samplos were takea
at approximataly 1 hour after the last food or drink. The oral cavity waa rinsed
three times with deionized water befors collection. Protection of samples in also very
important. In previous atudies, the samples wers maintained between —20°C and
—T70'CMANE-M) qihis i3 changed according to assay time and sample parameters. We
immediately froze the samples at —20C and maintained them at that temperature
valil ghortly before assay.

A number of parametera have been used in the sssessment of rinc concentration
in gerum and salivaY“**® thg gotivity of various gzinc-dependent enzymes such as
ALP, and the albumin concentrations in sorum have hean used in & number of atud-
ies'™®¥, Al of these paramsters were used in the present study.

Saliva sinc Jevels were used as potential indicators of xine status™. Initisl ealiva

[@oo6/010
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ALP activity was significaut between the healthy and zinc aulfate gronps (p<0.05)
but thers was no significant difference between the placebo and zine sulfate groups
(p>0.05). Consoquently, saliva ALP activity of RAS patients was fourd to ba low.
However, thers was no significant difforence aftar the treatment of xinc sulfate
(p>0.06), For this reason, 3t iy snggested that there wes ro significant effect of the.
short.term sinc treatment on safira ALP activity.

Serum ALP activity wae evaluated between the graups and within the groups.
Thers was a significant difference between the placebo and zinc sulfate groupa after
the treatment. ALP uﬁvlty ‘may increase following zino sulfate treatment. It a8
raporteil that ALP activity ia increased after treatment with zinc sulfate™®}. The
present results are similar to these of Baer et al™ They reported that two weeks
of sinc replotion caused significant increases in total serum ALP.

Approximately 60-70% of circulating zinc ia bound loosely to albumin®, There
is o linear relation botween albumin concentration and zinc concentration in the
blood™, In the present study, serum ALB lavels ware used as & parametsr in evalua-
tion of serum xine, After treatment there waa a significant difference between group -
1 and group I. Solomons™ reported & linear rolation between albumin comcentra. - .
tion and zino concentration in the blood. The present resulta and that of Solomone ,
were aimilar, :

Zing atatus was evaluated in many studies by direct analysis of zinc concenira- .
tions in servm by atomic ebsorpiion epectrophotometry™© ¥, Wo also used this
method. Acgording to before treatment, there was no significant difference hetween
group I and group I (p>0.05). Howevar, there was a significant difference between °
group I eud group I (p<0.05). The present results and those of Wang et ol™ sug-
geated that xinc sulfate treatment increased the serum zine lavel.

In comparisons of group B befora treatment and after treatment there were no
mignificant differsnces for any parameters (p>0.05) but there was a significant dif-
ference within the groups in growp I (p<0.01). Saliva ALP values were not signifi-
cantly different batween the groupa before treatment and after treatment but thers -
was a significant difference within. the growps after the treatment (p<(.05). This
suggeatad that saliva ALP lavels can be affected very kttle after the sinc repletion
period.

Previcus studies reported that ainc oan -successfully bo uged in the treatment of
RAS"™, However, xinc is not taken in excess of the Recomamendsd Distary Allow-
ance (RDA} because the amounts used in pharmacological dossges of 100-800 mg - -
£0/dl may induce acute toxicity™. The World Health Organization recommendstion

" for sine is 15-100 mg/day™™, Howaver, the rate of sinc intake can be ehnmd from
one atudy to another.

tm'(ng'of Sould e s dally for 3-8 wesks. o the pre-
sent atudy, the group I sub:octs ware aslml to t:ke one 220 mg xinc sulfate capsule

—— e
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each day for 1 month (30 days). This dosage is suitable according to the WHO rec:
ommendation. : .

The fraqueacy of ulcerstion and its severity varies from patient to patien
Recurrences umally aceur at one- to four-month intervals although some patients re-
ported & history of vlcers being present for most of the time'™, Meiller et al™ re-
ported thet approximately one in 10 persons is susceptible to monthly attacks,
whereas most suscaptible persons have three to four episodes of new leaiona pex year.
fn addition, Woo ¢t al” reported that greater than 50 percent of patisats had an spi-
sode every one to three monthe. while 30 percent of patients. had continuous
recurrences without ulcer-free periods. In the present study, improvement conmsisted
of 80% to 300% reduction of the frequency of episodes. After 1 month of zinc thet-
apy, the aphthee ulceration disapyesred in 1 week intervaly: In addition, improve-
ment conalsted of 81.8% reduction the frequency of vpisadea at 1 month intarvals.
No therspeutic sffect was ceen with the use placebo. At baseline, recurrences of
aphthous did not exhibit any stetistically aignificant differences batwesn group I and
group I (p>>0.05), but aftar the treatment there wes & significant differences be-
twoen the groups (p<0.01),

o,

CONCLUSIONS

Of the 40 patients with RAS, 17 (42,6%) wers found to have serum zinc levels lees
than normal. ‘These resnlts suggest that in soine patients there ia an assceiation be-
tweon xinc deficiency and RAS. After 1 month of zinc therapy (220 mg zinc sulfate
orally onca por day for ane month) the aphthee were reduced and did ot reappear
for 8 months. Tmprovement consisted of 80% to 100% reduction in the frequency of
episodes. Nao wide effect was seen with use systemic zinc sulfate. The serum gine lsv-
¢ls wore alao normalized with treatment, The empirical use of systemic zinc sulfate
supplementation in the treatmont of RAS is vecommend.
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