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GIRiS

Dis clragini onlemeye yonelik mekaniz-
malardan birisi mikrobiyal ekolojik dengenin
degisimidir. Oral kavite farkliliklar iceren,
zengin bir mikrobiyolojik ortama sahiptir.
Cevresel degisiklikler, hastaliklar, davranis bi-
¢imleri, beslenme aliskanhiklari, ilag kullani-
mi; dogal viicut dengesini bozarak icsel ya da
digsal kaynakli infeksiyonlara neden olabilir-
ler . Oral mikroflora degisik suslardan olus-
makla birlikte; gidasal, atmosferik (aerobik,
anaerobik, fakiltatif) ve fiziko-kimyasal (pH,
ek faktorler) faktorlerden etkilenmektedir (1).
Dis clrtugt yukarida belirtilen ekolojik degi-
siklikler sonucu ortaya ¢ikabilmektedir. Lokal
ortamin zayiflamasi sonucu potansiyel pato-
jenler avantajli duruma gecebilirler ve hasta-
liga neden olabilirler. Bu hastaliga yonelik
olarak probiyotik yaklasim olarak da adlandr
rilabilecek yeni bir metod patojen mikroorga-
nizmalari elimine etmede 6énemli rol oynaya-
bilir. Bu metod patojenik mikroorganizmalari
zararsiz bakterilerle degistirerek infeksiyon-
larla alternatif bir savas yontemi olarak da ni-
telendirilebilir. Bu islev icin kullanilan zarar-
siz bakteriler probiyotiklerdir (2).

"Probiyotik" terimi genel olarak konak
canlinin intestinal mikrobiyal dengesini koru-
maya yonelik yararli canli mikrobiyal gidala-
ri kapsamaktadir. Yararli bakterilerin sagligi-
miza olabilecek katkilari ilk kez 20.yy basla-
rinda Nobel 6diilt sahibesi Rus arastirmaci
Elie Metchnikoff tarafindan belirtilmistir.
Metchnikoff Bulgarlarin diger milletlere oran-
la daha uzun yasama sirlarini canli bakteri
iceren fermente st Griinlerine borg¢lu olduk-
larini diisinmdis ve fermente besin trtinlerin-
deki bakterilerin viicudu tehdit eden patojen-
lerle savastigi tezini savunmustur (3).

Probiyotikler genel olarak infeksiy6z has-
taliklara karsi direng gelistirme, laktoz intole-
ransini yenme, gastriti onleme, vajinal ve
trogenital infeksiyonlari énlemede, kan ba-
sincini dustirme ve hipertansiyonu dengele-
me, diyareden korunma,serum kolesterol
konsantrasyonunu dustirme, alerjilerin azal-
masi, guttan korunma, kemoterapiye karsi
vicut direncinin korunmasi ve kolon kanseri
olusma riskini azaltmada yarar gostermekte-
dirler (4-14).

Mikrobiyolojik kultur tiretimi yapan firma-
lar gunlik st Grinlerinin 1 gr yada 1 ml “si-
ne 106 probiyotik bakteri eklemenin probi-
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INTRODUCTION

The concept of microbial ecological change
as a mechanism for preventing dental change
is an important one. The oral cavity is a comp-
lex ecosystem in which a rich and diverse mic-
ro biota has evolved. The wide range in pH,
nutrient availability, shedding and non-shed-
ding surfaces, salivary and crevicular fluids se-
lect for localized, discrete microbial climax
communities may fluctuate in composition
and metabolic activity but reach a kind of ho-
meostasis in balance with the host. Changes in
the environment, whether imposed by illness,
debility, behavior, diet, or medications disturb
the homeostasis and lead to endogenous infec-
tions or susceptibility to exogenous infections.
The resident oral microflora is diverse, being
comprised of species with differing nutritional
(saccharolytic, proteolytic, secondary feeders),
atmospheric (aerobic, anaerobic, facultative,
micro-aerophilic, capnophilic) and physico-
chemical (pH, co-factors) requirements (1).
Dental disease may be a consequence of chan-
ges in the ecology stated above. If the local en-
vironment is perturbed, then potential patho-
gens may gain a competitive advantage and,
under appropriate conditions, reach numbers
that predispose a site to disease. Regarding eli-
mination of pathogenic members of the oral
cavity a new method such as probiotic appro-
ach (i.e., whole bacteria replacement therapy)
can be investigated (2).

A "probiotic", by the generally accepted de-
finition, is a "live microbial feed supplement
which beneficially affects the host animal by
improving its intestinal microbial balance" .
The belief that such bacteria can influence he-
alth dates back to the beginning of the 20th
century, when the Russian Nobel Prize laure-
ate Elie Metchnikoff reported that Bulgarians li-
ved longer than other nations and supposed
that this was due to their consumption of fer-
mented milk products containing viable bacte-
ria. The idea was that the bacteria in the fer-
mented products competed with micro orga-
nisms that are injurious to health (3).

Probiotic bacteria have been shown to inf-
luence the immune system through several
molecular mechanisms. A number of potential
benefits arising from the use of probiotics have
been proposed, including increased resistance
to infectious diseases, alleviate lactose intole-
rance, prevention from gut , diarrhea, gastritis ,
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yotik trtin elde edilmesi icin uygun olacagi
gorustindedirler. (15) Ancak raf omri siresi
boyunca canli bakteri miktarinda belirgin bir
azalma gorilecektir. Probiyotikler genel an-
lamda "medikal" (mikroorganizmali tibbi pre-
paratlar) ve "fonksiyonel" (gida maddeleri)
olarak iki ana baglikta incelenebilir. Fonksi-
yonel probiyotikler 4 ana yolla temin edilebi-
lir (16): icecek yada yiyeceklere kiiltiir ekle-
yerek (meyve suyu, vb.), prebiyotik liflere ek-
lenerek, sut kaynakli gidalara eklenerek (sit,
slit icecegi, yogurt, yogurt icecegi, peynir, ke-
fir, biyoicecek, dondurma ), konsantre ve ku-
ru hticrelerle ek besin haline getirilerek (gtin-
|tk olmayan toz, kapsiil, jelatin tabletler).

Laktobasilli dis curtgt ile iliskilendirilen
ve uzun yillardir Gzerinde arastirmalar yapi-
lan bir mikroorganizmadir. Genellikle ¢uir-
gun aktif olarak yayildigi, kavitasyonun de-
rinlestigi dislerde yaygin olarak gortilmekte-
dirler. Laktobasilli ve dis clrtgu arasindaki
iliski bir cok calismaya konu olsa da, laktoba-
silli'nin agiz ve dis sagligina olabilecek yarar-
lar pek bilinmemektedir. Laktobasilli gastro-
intestinal sistemde en etkin probiyotik suslar-
dan birisi olarak agiz ortaminin ekolojik den-
gesinin korunmasinda etkin rol oynayabilir.
Laktobasilli tiirlerinden Laktobasillus paraca-
sei, L. gasseri ve L. fermentum yaygin; L. sa-
livarius, L. plantarum, L. crispatus ve L. rham-
nosus az olmak kaydiyla agiz ortaminda
mevcuttur ancak higbiri agiz ortamina spesi-
fik degildir (17).

Bir baska gors, laktobasilli iceren probi-
yotiklerin proteinleri aminoasitlere ve dipep-
tidlere hidrolize ettigi, streptokokki miktari
artisini stimule ettigi ve olusan bu degisiklik-
lerin agiz icinde disiik pH’a neden oldugu-
dur (18). Seppa ve ark. (19) L.salivarius’un
curtik yapici potansiyelini daha 6nce tesbit
etmislerdir. Nase ve ark. (20) L. Rhamno-
sus'un sukrozu yavasca fermente eden ve
laktik asit dreterek dis ciirtigu riski olusturan
bir bakteri oldugunu belirtmistir. Ge¢gmis ca-
lismalar probiyotiklerin yiiksek streptokokus
mutans seviyelerini indirgedigini ortaya ¢iI-
karmistir (21-24).

Probiyotiklerin bircogu yiiksek Ca iceren
guinliik sut drtinlerinden olustugu icin dis do-
kusunda gelisebilecek muhtemel mine demi-
neralizasyonunu 6nleyecektir. Ayrica yararli
mikrorganizmalarin dis dokusu tzerine bi-
ofilm olusturarak ¢uriik olusumunu 6nledigi
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vaginal and urogenital infections reduction in
blood pressure and regulation of hypertension,
serum cholesterol concentration, reduction in
allergy, respiratory infections, resistance to
cancer chemotherapy and decreasing risk of
colon cancer (4-14).

The growth in the production of probiotics
by the dairy industry in some countries means
that it is now increasingly difficult to purchase
yoghurts that do not contain "probiotic" bacte-
ria such as Lactobacillus acidophilus. Culture
manufacturers recommend formulation of the-
se products at 106 probiotic bacteria per gram
or ml of dairy products, but viable counts may
fall below these levels, especially at the end of
shelf life (15). While defined in term as "medi-
cal probiotics" (microbial preparation) and "ot-
her probiotics" (functional food), probiotics are
provided in products in one of four basic ways:
as a culture concentrate added to a beverage
or food (such as fruit juice), inoculated into
prebiotic fibres, inoculated into a milk-based
food (dairy products such as milk, milk drink,
yoghurt, yoghurt drink, cheese, kefir, biodrink
), as concentrated and dried cells packaged as
dietary supplements (non-dairy products such
as powder, capsule, gelatine tablets) (16).

Due to their cariogenic properties, lactoba-
cilli have been of great interest to dental rese-
arch for several decades. They are associated
more with carious dentine and the advancing
front of caries lesions rather than with the initi-
ation of the dental caries process. However litt-
le information has been reported on the bene-
ficial effect of lactobacilli on oral health. Lac-
tobacilli are the most common probiotic bac-
teria associated with the human gastrointesti-
nal tract, therefore it may also play an impor-
tant role in the eco physiology of oral micro bi-
ota. It was investigated that various lactobacil-
li species (Lactobacillus paracasei, L. gasseri
and L. fermentum widely found, L. salivarius,
L. plantarum, L. crispatus, and L. rhamnosus
isolated) were shown to inhabit healthy mo-
uths, although no species was specific to the
mouths of healthy subjects (17) .

From a view, probiotics with lactobacilli
that hydrolyse proteins to amino acids and di-
peptides, stimulate growth of streptococci: the
streptococci produce low pH conditions in the
oral environment (18). Also untreated caries
cavities should also be questioned at this point.
Conversely, in recent studies, it was stated that
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dustnulmektedir. Bu noktada biofilm dis do-
kusu etrafinda belli bir yer kaplayarak olasi
patojenin yerine gecer. In vitro bir ¢calismada
L. rhamnosus GG (LGG) curik yapici mikro-
organizma olan streptokokki kolonizasyonu-
nu onlemistir (25).

isvicre’de yapilan bir baska calismada,
oral probiyotik 6zelligi gosteren bakteri tiirle-
ri dis curtgu ile iliskileri acisindan incelen-
mistir. Calisma 23 gtinlik mikrorganizma
lizerinde yurutilmus, 2 tanesi tikdrik kap-
lanmis hidroksiapatite yapismada kontrol
olarak kullanilan Streptokokus sobrinus
OMZ176 kadar basarili bulunarak tanimlan-
mistir; bu noktada Streptokokus thermophilus
NCC1561 ve Laktokokus laktis NCC2211,
dental plag taklit edebilen bir biofilm olus-
turmuslardir (26).

Agiz ici yapilan bir arastirma laktobasilli’
nin probiyotik yogurt tiketilerek agiz icine
yuklenemedigini gostermektedir (27). Yiik-
lenme mekanizmasindan bagimsiz olarak,
yogurt mikroorganizmalari tikrik mikrorga-
nizmalarina karsi ayni etkiyi gosterememek-
tedirler. Bagka bir calismada, belirtilenin ak-
sine; L rhamnosus GG iceren bioyogurt tiike-
ten bireylerin, probiyotigi kestikten 2 hafta
sonra bile tikriiklerinde ilisik mikroorganiz-
mayi tasidiklarini gostermistir (28). Giinimu-
ze dek Bifidobakterium ile yapilan tek calis-
mada; DN 173 010 (B animalis) iceren probi-
yotik yogurt kullanilmistir. Cift kor teknigi ile
yapilmis, plasebo-kontrolli bu calismada 21-
24 yas arasi 21 denekten giinliik 200g probi-
yotik yogurt tiiketenlerin 2 hafta icinde tiik-
rik S mutans seviyelerinde belirgin diists be-
lirlenmistir (29).

Sit ve peynir, dis ¢urtgini onleyici bile-
sikler icermektedir ki; kazein fosfopeptidleri
ve diger sut kaynakli bilesiklerinin bio-mine-
ralizasyon tzerine etkileri 6nem tagimaktadir
(20,30-31). Bu noktada probiyotik siit ve pey-
nirin etkileri ayrica incelenmelidir.

Probiyotik siit bazh bir ¢alismada, LGG
iceren siit, normal siitle karsilastinlarak ¢uriik
ve cocuklarda crik riski Gzerine olabilecek
etkileri incelenmistir. LGG igeren sittin ¢urtik
riskini belirgin oranda dustrdigi bildirilmis-
tir (20).

Bir baska calismada ise LGG ve Laktoba-
sillus rhamnosus LC 705 iceren peynirin geng
eriskinler tarafindan kisa donemli ttiketimi
sonucu curtkle iliskili bakterilerin sayisinin
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probiotic might reduce the risk of the highest
level of Streptococcus mutans (19-24).

There is a concept where these "beneficial”
micro organisms can inhabit a bio-film and ac-
tually protect oral tissue from disease. It is pos-
sible that one of these bio-film’s mechanisms
to keep pathogens out is to occupy a space that
might otherwise be occupied by a pathogen.
An in vitro study suggests that L. rhamnosus
GG (LGG) can inhibit the colonization of
streptococci caries pathogens, thus reducing
the incidence of caries in children (25).

In a Swiss study, bacterial strains with po-
tential properties as oral probiotics, were searc-
hed namely for the prevention of dental caries.
From 23 dairy micro organisms studied, two
identified; which were able to adhere to saliva-
coated hydroxyapatite beads to the same ex-
tent as Streptococcus sobrinus OMZ176.
Streptococcus thermophilus NCC1561 and
Lactoccoccus lactis NCC2211, were success-
fully incorporated into a bio-film mimicking
the dental plaque (26).

Dental research revealed results for the oral
installation that lactobacilli can not be installed
by the consumption of a probiotic yoghurt.
Studies concluded that yoghurt micro-orga-
nisms did not have some activity against sali-
vary micro-organisms, with no relation thought
to be found with the installation mechanism
(27). Conversely, in a research paper, it was
concluded that subjects consuming daily bio-
yoghurt with L rhamnosus GG, harboured this
micro-organism in their saliva up to 2 weeks
after discontinuing consumption of probiotics
(28). Upto date there is only one study regar-
ding Bifidobacterium derived probiotic. A do-
uble blind, randomized crossover study was
performed and 21 healthy subjects were follo-
wed. Regarding ingestion of 200 g yoghurt
containing Bifidobacterium DN-173 010 (B
animalis ) once daily, salivary S. mutans were
significantly reduced (29).

Milk and cheese are known to contain com-
pounds that reduce the risk of dental caries
(20,30-31). Regarding milk and cheese, one
should also recognize the large body of evi-
dence relating to casein phosphopeptides and
other milk-derived materials and their role in
bio-mineralization and other processes. At this
point, research focusing benificial effects of
probiotic milk and cheese seems to be further
investigated.
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indirgendigi tesbit edilmistir. Cift kor teknigi
ile yapilmis, plasebo-kontrolli bu calismada,
3 hafta boyunca deneklere giinde 5 x 15 g
peynir tikettirilmistir. Tedavi sonunda kontrol
grubuna kiyasla probiyotik peynir tiiketen
grubun tikrik Streptokokus mutans seviyele-
rinde anlamli bir dustis yasanmis, ancak de-
ney bittikten sonra bu fark normale dénmuis-
tir (22).

Yeni bir ¢alismada 294 yasliya (70-100
yas) probiyotik peynir yedirilmistir (32). Cift
kor dizaynh bu calismada oral kandida mik-
tarinda dusus belirlenmistir.

Ulkemizde 1997-1999 arasi probiyotik
yogurt Uretilmis ve 2003 yili itibari ile probi-
yotik bebek mamasi (B bifidus) Uretimine
baglanmistir. 2005 yili itibari ile probiyotik
yogurtlar tretilmis (B animalis, B bifidus, L
acidophulus), 2006 yili basinda biyo-icecek-
lerin marketimize girmesi beklenmektedir.

In a recent study, it was examined whether
milk containing LGG has an effect on caries
and the risk of caries in children when compa-
red with normal milk. LGG was found to redu-
ce the risk of caries significantly Thus, milk
containing the probiotic LGG bacteria may ha-
ve beneficial effects on children's dental health
(20).

It was also examined whether short-term
consumption of cheese containing LGG and
Lactobacillus rhamnosus LC 705 would
diminish caries-associated salivary microbial
counts in young adults. In this double-blinded,
randomised, placebo-controlled study, during
the 3 week intervention, the subjects ate 5 x 15
g cheese per day. The results showed no statis-
tically significant difference between the
groups in Streptococcus mutans counts after
the intervention, but during the post-treatment
period there was a significantly greater reduc-
tion in these counts in the intervention group
compared to the control group (22).

More recently, probiotic cheese was inves-
tigated in 294 self-acting elderly, aged 70-100

r (32). The subjects were randomized for a
double blind, placebo-controlled intervention
study. The results showed that the probiotics
reduced the prevalence of oral Candida.

In Turkey, first probiotic food was produced
as yoghurt in 1997 till 1999. In 2003, first in-
fant formula with B bifidus was on the market.
Since 2005, probiotic yoghurt brands with B
animalis, B bifidus, L acidophulus are
produced and biodrinks are on the way.
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