
ecurrent aphthous stomatitis (RAS) is a common oral lesion charac-
terized by painful recurring ulcerations and is observed in more than
10% of the general population.1-3 Although the specific etiology of

RAS is unknown and probably multifactorial, most evidence suggests that
it is a noninfectious inflammatory disease of the oral mucosa.4 In addition,
some predisposing factors may play a contributing role, such as deficienci-
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A Six-Month Beta Glucan Treatment and
Six-Months Follow Up of

Recurrent Aphthous Stomatitis

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Im mu no mo du la ting agents, zinc, vi ta mins B1, B2, B6, and B12, to pi cal anal-
ge sics, and to pi cal and syste mic glu co cor ti co ids ha ve be en the ma ins tay of tre at ment for recurrent
aphthous stomatitis (RAS). Ho we ver, the ir cli ni cal va lu e re ma ins un pro ven and has be en con tro -
ver si al. The aim of this study was to in ves ti ga te the use of be ta-glu can, which is a pri mer im mu ne
ac ti va tor, as an al ter na ti ve tre at ment mo da lity. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Twenty-eights sub jects (18
fe ma le, 10 ma le) with mi nor aph tho us ul cer we re inc lu ded in this study. As the tre at ment mo da -
lity, 10 mg of be ta-glu can was ad mi nis te red on ce a day for six months. The num ber of ul cers and
the deg re e of pa in ex pe ri en ced we re re cor ded be fo re and af ter two- month pe ri od of the tre at ment.
Ill ness se ve rity sco res for each pa ti ent we re cal cu la ted by the sum of the pro duct of the num ber of
ul cers and the ir pa in deg re e. The ill ness se ve rity sco res be fo re the tre at ment we re com pa red with
tho se at the end of the tre at ment. RRee  ssuullttss::  The re we re sig ni fi cant sta tis ti cal dif fe ren ces bet we en
the me an ill ness se ve rity sco res of the pa ti ents be fo re and af ter 2, 4, and 6 months of tre at ment (p<
0.001). CCoonncc  lluu  ssii  oonn:: The se re sults sug gest that be ta-glu cans can be used in the tre at ment of mi nor
RAS.

KKeeyy  WWoorrddss::  Be ta-1,3-D-glu can; sto ma ti tis, aph tho us

ÖÖZZEETT  AAmmaaçç::  İmmü no mo dü la tör ajan lar, çin ko, B1, B2, B6 ve B12 vi ta min le ri, to pi kal anal je zik ler
ve to pi kal ile sis te mik gli ko kor ti ko id ler rekürrent aftöz stomatit (RAS)'ın te da vi si için baş lı ca kay -
nak lar dır. Bu nun la bir lik te bu ilaç la rın kli nik de ğer le ri hâ la tar tış ma lı dır. Bu ça lış ma nın ama cı al ter -
na tif bir te da vi mo de li ola rak pri mer im mün ak ti va tör olan be ta glu ka nın kul la nı mı nı in ce le mek tir.
GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Mi nör af töz ül se ras yon lu 28 olgu (18 ka dın, 10 er kek) bu ça lış ma da yer al dı. Te -
da vi mo de li ola rak 10 mg be ta glu kan 6 ay lık bir sü re de gün de bir kez ve ril di. Ül ser le rin sa yı sı ve his -
se di len ağ rı de re ce le ri te da vi ön ce sin de ve te da vi den son ra ki her iki ay lık pe ri yo dun so nun da
kay de dil di. Da ha son ra her has ta nın has ta lık şid det sko ru, ül ser le rin sa yı sı ve on la rın ağ rı de re ce le -
ri nin çar pı mı şek lin de he sap lan dı. Te da vi ön ce si ül ser skor la rı te da vi so nun da ki ler (2, 4, 6 ay) ile
kar şı laş tı rıl dı. BBuull  gguu  llaarr:: Has ta la rın te da vi ön ce si ile te da vi nin 2, 4 ve 6 ay lık dö nem le ri so nun da ki has -
ta lık şid det skor la rı ara sın da is ta tis tik sel ola rak an lam lı fark lı lık lar bu lun du (p< 0.001). SSoo  nnuuçç::  Bu
so nuç lar be ta glu kan la rın mi nör RAS'ın te da vi sin de kul la nı la bi le ce ği ni gös ter mek te dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Be ta 1,3 D glu kan; sto ma tit, af töz
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es in iron, fo lic acid, zinc, and vi ta mins B1, B2, B6
and B12, and tra u ma and stress.5-7

Alt ho ugh the re is no spe ci fic tre at ment, im-
mu no mo du la ting agents such as zinc, vi ta mins B1,
B2, B6, and B12, to pi cal anal ge sics, and to pi cal and
syste mic glu co cor ti co ids ha ve be en the ma ins tay of
tre at ment for RAS. Ho we ver, the ir cli ni cal va lu e
re ma ins un pro ven and has be en con tro ver si al.2,8

Be ta-glu cans (β- glu cans) are poly mers of β-
(1,3)-D-glu co se, with or wit ho ut β-(1,6)-D-glu co -
se si de cha ins, fo und in the cell walls of many
bac te ri a, plants and ye asts.9 β-1,3;1,6- glu cans from
fun gi (e.g., mus hro oms) and ye ast are well-known
bi o lo gi cal res pon se mo di fi ers that func ti on as im-
mu no mo du la ters aga inst in fec ti o us di se a se and
can cer. The bro ad spec trum of im mu nop har ma co -
lo gi cal ac ti vi ti es of glu can inc lu des not only the
mo di fi ca ti on of cer ta in bac te ri al, fun gal, vi ral and
pa ra si tic in fec ti ons, but al so the in hi bi ti on of tu -
mor growth.8 The se glu cans func ti on thro ugh sti -
mu la ti on of gra nu locy tes (ne ut rop hils and
eo si nop hils), mo nocy tes, mac rop ha ges and NK
cells.10,11 They al so in du ce inf lam ma tory me di a tors
(IL-1, TNF, le u kot ri e nes).12

Va ri o us types of glu cans can be iso la ted from
al most every spe ci es of ye ast. Ho we ver, glu can de-
ri ved from Sacc ha romy ces ce re vi si a e (S. ce re vi si a -
e) has be en the most ex ten si vely stu di ed and has
pro du ced the most sig ni fi cant bi o lo gi cal ef fects.13

Se ve ral stu di es ha ve de mons tra ted the ef fects of a
poly sacc ha ri de ob ta i ned from the cel lu lar wall of
S. ce re vi si a e (ba ker’s ye ast) on cel lu lar im mu nity,
hu mo ral im mu nity, and ne ut rop hil func ti on.14

Whi le va ri o us so lub le and par ti cu la te β-glu cans ha -
ve be en used in phar ma ce u ti cal app li ca ti ons, par ti -
cu la te β-glu can pre pa ra ti ons de ri ved from the ye ast
S. ce re vi si a e are wi dely used as over-the-co un ter
nut ri ti o nal supp le ments.9

The pur po se of this open study was to eva lu a -
te the cli ni cal ef fi cacy of β-glu cans, as an im mu no -
mo du la tory agent, in re du cing the se ve rity of pa in
and num ber of ul cers as so ci a ted with RAS.

MA TE RI AL AND MET HODS
This open study inc lu ded 28 pa ti ents (18 fe ma le, 10
ma le) with a me an age of 28.6 ye ars (ran ge 18-50

ye ars). Cli ni cal di ag no sis was ma de on the ba sis of
cli ni cal ap pe a ran ce and pa ti ent his tory. This study
was ap pro ved by the et hi cal com mit te e and in for -
med con sent was ob ta i ned from all pa ti ents.

Inc lu si on Cri te ri a:

Over 18 ye ars old. 

Only mi nor ul cers

Suf fe ring from RAS for at le ast two ye ars
with a fre qu ency of at le ast six re cur ren ces per ye ar

Nor mal comp le te blo od co unts and iron,
B12, fo la te and blo od glu co se le vels.

Exc lu si on Cri te ri a:

Known syste mic di se a ses con cur rent with
le si ons in the mo uth (Beh cet’s di se a se, rhe u ma to id
art hri tis, ma lab sorp ti on, Crohn’s di se a se, ce li ac di s-
e a se, ul ce ra ti ve co li tis, Re i ter’s di se a se, he morr ho -
ids, and ery the ma mul ti for me).

Pa ti ents who re ce i ve ot her tre at ment for
RAS. 

Preg nant or nur sing mot hers. 

Pa ti ents suf fe ring from psycho sis. 

All of the pa ti ents re ce i ved oral the rapy with
β-glu can (Imu neks 10 mg cps, Mus ta fa Nev zat
Com pany, TUR KEY) at one do se of 10 mg da ily for
six months. The num ber of ul cers and the deg re e of
pa in ex pe ri en ced we re re cor ded be fo re tre at ment
and af ter every two months of tre at ment for six
months. Ul cers ha ve be en di vi ded in to 3 gro ups ac-
cor ding to the ir pa in deg re e, which was de ter mi -
ned by the vi su al ana log sca le to be mild, mo de ra te
or se ve re. Ul cers with mild pa in we re gra ded as
one, mo de ra te pa in as two, and se ve re pa in as thre -
e po ints. Ill ness se ve rity sco re for each pa ti ent was
cal cu la ted as the sum of the pro duct of the num ber
of ul cers and the ir pa in deg re e. For examp le, if a
pa ti ent had two ul cers with mild, one ul cer with
mo de ra te, and one ul cer with se ve re pa in, his/her
ill ness se ve rity sco re wo uld be cal cu la ted as [(2 x
1) + (1 x 2) + (1 x 3)= 7].

STA TIS TI CAL ANALY SIS

The col lec ted da ta we re analy zed using the SPSS
10.0 prog ram. The Wil co xon Sig ned Rank Test was



used to com pa re the da ta re cor ded be fo re tre at -
ment and af ter every two-month pe ri od of tre at -
ment. All re sults we re ex pres sed as me an ±
stan dard de vi a ti on (m ± SD). P-va lu es lo wer
than 0.05 we re con si de red sig ni fi cant.

RE SULTS

The dis tri bu ti on of the pa ti ents ac cor ding to gen der
and age is shown in Tab le 1. Of the 28 sub jects in
to tal, 18 (64.3%) we re fe ma le and 10 (35.7%) we re
ma le. RAS was ob ser ved most fre qu ently in the age
gro up of 21 to 30 ye ars and dec re a sed af ter age 40
in both se xes. Most of the ul cers we re lo ca li zed in
ton gu e (28.6%), buc cal mu co sa (23.8%) and al ve o -
lar mu co sa (21.4%) (Tab le 2).

The num ber of ul cers ac cor ding to pa in deg -
re e be fo re and du ring tre at ment is shown in Tab le
3. Be fo re tre at ment, 42 pa in ful ul cers we re ob ser -
ved in all sub jects: 9 we re mild, 15 we re mo de ra te,
and 18 we re se ve re pa in. In the tre at ment pe ri od,
the re was a sig ni fi cant and ste ady dec li ne in the
num ber of ul cers. It was ap pro xi ma tely 50% af ter

two months and 86% af ter fo ur months of me di ca -
ti on. Af ter six months, only one ul cer with se ve re
pa in was re por ted. Ad di ti o nally, pa ti ents we re fol-
lo wed up for 6 months af ter tre at ment and RAS did
not re cur in any of the 28 pa ti ents.

The re we re sig ni fi cant dif fe ren ces bet we en
the me an ill ness se ve rity sco res of the pa ti ents be-
fo re tre at ment and af ter 2, 4, and 6 months of tre -
at ment (Tab le 4). The me an ill ness se ve rity sco res
be fo re tre at ment we re sig ni fi cantly hig her than all
va lu es ob ta i ned af ter tre at ment (af ter 2 months: Z=
3.83, p< 0.001; af ter 4 months: Z= 4.68, p< 0.001;
af ter 6 months: Z= 4.65, p< 0.001). The me an ill-
ness se ve rity sco res af ter 2 months we re sig ni fi -
cantly hig her than the va lu es ob ta i ned 4th (Z= 3.99,
p< 0.001) and 6th months of the tre at ment (Z= 4.14,
p< 0.001). The me an ill ness se ve rity sco res af ter 4
months was sig ni fi cantly hig her than the va lu es
ob ta i ned 6th month of the tre at ment (Z= 3.36, p<
0.001).

DIS CUS SI ON

The ca u se of RAS is in comp le tely un ders to od but
ap pe ars to in vol ve im mu ne system dysfunc ti on.11

Thus, de fi ni ti ve tre at ment is dif fi cult to de ter mi -
ne. Alt ho ugh a va ri ety of tre at ment mo da li ti es ha -
ve be en sug ges ted in RAS, the ir cli ni cal va lu e
re ma ins un pro ven and has be en con tro ver si al. Re-
li ef of pa in and re duc ti on of ul cer du ra ti on are the
ma in go als of the rapy.11 Pa ti ents with fre qu ent or
se ve re out bre aks of aph tha e sho uld be co un se led
on the ad vi sa bi lity of a me di cal scre e ning for va ri -
o us forms of ane mi a, gas tro in tes ti nal di se a se, fo od
al ler gi es, and ot her di se a ses po ten ti ally af fec ting
the im mu ne system. It may al so be wi se to ru le out
Beh cet’s di se a se thro ugh qu es ti o ning abo ut the pre -
sen ce of le si ons of the ge ni tal mu co sa.9 No ne of our
pa ti ents had any di se a se or ab nor mal blo od va lu es
for the iron, B12, and fo la te.

Tre at ment op ti ons inc lu de no tre at ment, tre -
at ment of as so ci a ted syste mic di se a ses or con di ti -
ons (e.g., ce li ac spru e, vi ta min de fi ci en ci es),
syste mic me di ca ti ons, to pi cal me di ca ti ons, con ver-
si on of the aph tho us ul cer to a wo und, and pal li a -
ti ve tre at ments.11 The Ame ri can Aca demy of Oral
Me di ci ne has re com men ded to pi cal tre at ments for
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Female Male Total
Age groups n % n % n %
11-20 5 17.80 2 7.15 7 24.95

21-30 7 25.00 5 17.80 12 42.80

31-40 4 14.30 2 7.15 6 21.45

41-50 1 3.60 0 0 1 3.60

51–60 1 3.60 1 3.60 2 7.20

Total 18 64.30 10 35.70 28 100.00

TABLE 1: Distribution of the patients according to 
sex and age.

Location of ulcers Number of ulcers %
Tongue 12 28.60

Buccal m 10 23.80

Alveolar m 9 21.40

Labial m 5 11.90

Flour of m 3 7.10

Hard palate 1 2.40

Attached g 1 2.40

Soft palate 1 2.40

Total numbers 42

TABLE 2: The location types and numbers of the ulcer.
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RAS. To pi cal me di ca ti ons inc lu de anest he tics, an-
ti his ta mi nes, an ti mic ro bi als, and an ti-inf lam ma -
tory agents.9 A va ri ety of to pi cal me di ca ti ons ha ve
be en used in the tre at ment of RAS: ho we ver, the -
se do not pre vent re cur ren ce and the ina bi lity to
ob ta in ade qu a te con tact ti me may li mit the ir ef-
fec ti ve ness.10,11 In fact, most of the me di ca ti ons
men ti o ned abo ve had pre vi o usly be en used in the
aut hor’s pa ti ents, but they did not pre vent the re-
cur ren ce of RAS. 

A wi de spec trum of agents ha ve be en sug ges -
ted to be be ne fi ci al for RAS, but few stu di es ha ve
be en per for med to as sess the ir ef fi cacy or the ir ad-
ver se ef fects.12 Many drugs, inc lu ding trans fer fac-
tor, gam ma-glo bu lin the rapy, so di um cro mogl yca te
lo zen ges, dap so ne, colc hi ci ne, pen to xify lli ne, le va -
mi so le, colc hi ci ne, azat hi op ri ne, pred ni so lo ne, aze-
las ti ne, alp ha 2-in ter fe ron, cyclos po ri ne,
degl yce ri na ted li qu o ri ce, 5-ami no sa licy lic acid (5-
ASA), pros tag lan din E2 (PGE2), suc ral fa te, dic lo -
fe nac, and as pi rin ha ve be en used suc cess fully in
per sis tent ca ses: ho we ver, re cur ran ces oc cur when
the the se drugs are with drawn.10,11,15 They al so ca -
u se si de ef fects such as gas tric dis tur ban ce, he mor-
r ha gic ten dency, re nal im pa ir ment, te ra to ge nic
ef fect, sup pres si on of inf lam ma tory cells, elec troly -
te im ba lan ce, hyper ten si on, os te o po ro sis, and hor-
mo nal sup pres si on.14-18

β-glu can is the most well-known po wer ful
im mu no mo du la tory agent and is a very po wer ful
an ta go nist to both be nign and ma lig nant tu mors;

it lo wers cho les te rol and trigl yce ri de le vel, nor-
ma li zes blo od su gar le vel, he als and re ju ve na tes
the skin and has va ri o us ot her be ne fits.12,19 Ye ast
β-glu can, be ca u se it is ea sily pu ri fi ed, and mus h-
ro oms β-glu can, be ca u se the re are a lot of ex pe ri -
ments per for med in Ja pan, Chi na, and Ko re a ha ve
be en pri mary types in ves ti ga ted.12 Des pi te nu me -
ro us stu di es on the bi o lo gi cal ef fects of β–1,3 glu-
can, no ef forts ha ve be en ma de to un ders tand the
ro le of β–1,3 glu can in RAS tre at ment. In this
study, the aut hors ha ve shown for the first ti me
that a β–1,3;1,6-D- glu can iso la ted from S. ce re vi -
si a e ran ging in si ze from 2 to 10-µ (Imu neks 10
mg cps)  has an im por tant ef fect on RAS tre at -
ment. Oral ad mi nis tra ti on of β- glu can to 28 pa ti -
ents with RAS, for a pe ri od of six months re sul ted
in a sig ni fi cant re duc ti on of up to 98% of the ul-
cers at the end pe ri od. Furt her mo re, the tre at -
ment re li e ved pa in in ne arly all of the pa ti ents
with RAS. Des pi te the β-glu can ces sa ti on, du ring
the six months af ter tre at ment, no ul cer was ob-
ser ved in any pa ti ent. Thus, it is ex pec ted that β–
1,3;1,6- glu can, thro ugh its im mu no re gu la tory
ef fects and be ca u se the re is no evi dent to xi city,
may be of the ra pe u tic va lu e in RAS. 

No known si de ef fects as so ci a ted with β-glu -
cans ha ve be en re por ted in hu mans. Be ta-glu can
iso la ted from the com mon ba ker’s ye ast S. ce re vi -
si a e is typi cally used in a highly pu ri fi ed form to
mi ni mi ze the al ler gic re ac ti on in ye ast-sen si ti ve in-
di vi du als.13,20 The re is a study de mons tra ted con-

During treatment

Pain degree Before treatment After 2 months After 4 months After 6 months

Mild 9 3 0 0

Moderate 15 6 1 0

Severe 18 13 5 1

Total 42 22 6 1

TABLE 3: The number of ulcers according to pain degree.

During treatment

Before treatment After 2 months After 4 months After 6 months

Ulcer Score 3.32 ± 2.20 2.57 ± 2.36 1.36 ± 1.66 0.54 ± 1.14

TABLE 4: The mean illness severity scores before and during treatment (m ± SD).



sump ti on of con cen tra ted bar ley -glu can was not
as so ci a ted with any ob vi o us signs of to xi city in
Wis tar rats even fol lo wing con sump ti on of lar ge
qu an ti ti es.21 Sin ce the re was no study abo ut the ef-

fects of -glu can on RAS, the aut hors cho se to use a
low do se (10 mg). Ho we ver, it may be be ne fi ci al to
furt her in ves ti ga te the drug using a hig her do sa ge
re gi men.
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