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KISA OZET

PROBIYOTIKLERIN BAGIRSAK FLORASI VE KOLON KANSERI
UZERINDEKI ETKILERIN INCELENMESI

Pinar SARI YOLSEL

Kolon kanseri, diinya genelinde farkli iilkeler arasinda farklilik gosteren kanser tiirleri
arasinda one ¢ikmaktadir. Gelismis iilkelerde, kolon kanseri saglik alaninda 6nemli bir
sorun olarak kabul edilmektedir. Tiirkiye'de Saglik Bakanligi'nmin verilerine gore,
kadinlarda kolon kanseri tiim kanser vakalari i¢inde iicilincii sirada yer alirken,
erkeklerde dordiincii siradadir. Kolon kanserlerindeki artis hem iilkemizde hem de
diinya genelinde yaygin olan beslenme aliskanliklarindaki degisikliklerle dogrudan
iligkilidir. Bu yiizden arastirmacilar, kanser riskini azaltan besin takviyeleri gelistirmek
ve optimal beslenme stratejilerinin 6nemini vurgulamak i¢in biiyiik c¢aba sarf
etmektedirler.

Bu ¢alismada, probiyotik olan Lactobacillus gasseri, Lactobacillus acidophilus,
Bifidobacterium longum, Bacillus clausii, Bifidobacterium animalis metabolitleri
kullanilmistir. Bu metabolitlerin farkli dozlarinin, ilk basta patojenlere (Escherichia
coli, Staphylococcus aureus) karsi etkisi aragtirilmistir. Anaerobik ¢alismalarda 24 saat
inkiibasyonda Staphylococcus aureus ve Escherichia coli izerinde inhibisyon olarak
en etkili olan probiyotik bakteri Bacillus clausii ondan sonra ise Bifidobacterium
longum ve Bifidobacterium animalis oldugu gosterilmistir. Anaerobik kosullarda 48
saat inkiibasyonda ise probiyotik metabolitlerde de ayni etki gozlenmistir. Ayrica
bagirsak florasina benzer olarak; anaerobik sartlarda etkileri degerlendirildiginde,
aerobik kosullara gore daha yiiksek inhibisyon etkinligi saptanmistir. Probiyotik
metabolitlerimiz, Insan Kolon Kanseri Hiicre Hatlar1 (HCT-116 ve HT-29) ve Saglikli
Fibroblast hiicre L929 hatt1 iizerinde test edilmistir. Her {i¢ hiicre hattinin 24 saatlik
proliferasyonunda %50 azalmaya neden olan metabolitlerin inhibitér konsantrasyonu
(IC50), hiicre canlilik analizi kullanilarak belirlenmistir. Saglikli hiicre hatlarina karsi
herhangi bir toksik etki gdstermedigini ortaya koymak i¢in kontrol olarak L.929 hiicresi
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iizerinde denenmislerdir. Hiicre canlilik sonuglarina dayanarak secilen Lactobacillus
gasseri, Lactobacillus acidophilus ve Bifidobacterium animalis metabolitleriyle
calisilmistir. Bu metabolitler, HCT-116 hiicrelerine kars1 en toksik etkiyi gosterirken
L929 hiicrelerine kars1 olabildigince az aktif olanlar olarak belirlenmistir.
Lactobacillus gasseri, Lactobacillus acidophilus ve Bifidobacterium animalis
metabolitlerinin HCT-116 {izerindeki ve Bifidobacterium animalis metabolitinin HT-
29 izerindeki antiproliferatif ve apoptotik etkileri CellEvent™ Caspase-
3/7 Green Flow Cytometry Assay analizi ile aragtirtlmistir. Probiyotik
Bifidobacterium animalis ve Lactobacillus gasseri metabolitlerinin HCT-116 hiicre
hattinda ve Bifidobacterium animalis metabolitinin HT-29 iizerinde antiproliferatif,
apoptotik ve nekrotik etkilerin oldugu gdsterilmistir. Literatiirde probiyotiklerin ve
patojenlerin organizma diizeyinde hiicrelerdeki etkilerine dair ¢alismalar mevcut olsa
da metabolitlerin hiicre hatlarindaki etkileri ile ilgili yeterli ¢aligma bulunmamaktadir.
Bundan dolay1 ¢alismamiz kolon kanseri hiicre hatlari iizerinde sagladigi apoptotik
etkinlik ve probiyotik metabolitlerin etkin bir tedavi ydntemi olarak
degerlendirilmesine dair literatiire katk1 saglamaktadir.

Anahtar Kelimeler: Probiyotik, HCT-116, Apoptoz, Metabolit, Kanser
Bilim Dal Sayisal Kodu: 20610
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ABSTRACT
INVESTIGATION OF THE EFFECTS OF PROBIOTICS ON INTESTINAL
FLORA AND COLON CANCER
Pinar SARI YOLSEL

Colon cancer stands out among the types of cancer, differing across various countries
worldwide. In developed countries, colon cancer is considered a significant health
problem. According to the data from the Turkish Ministry of Health, colon cancer
ranks third among all cancer cases in women and fourth in men. The increase in colon
cancer is directly related to changes in dietary habits, which are widespread both in
our country and globally. Therefore, researchers are making great efforts to develop
nutritional supplements that reduce cancer risk and emphasize the importance of
optimal nutrition strategies.

In this study, the metabolites of probiotic strains Lactobacillus gasseri, Lactobacillus
acidophilus, Bifidobacterium longum, Bacillus clausii, and Bifidobacterium animalis
were used. The effects of different doses of these metabolites were initially
investigated against pathogens (Escherichia coli, Staphylococcus aureus). In
anaerobic studies, Bacillus clausii was found to be the most effective probiotic
bacterium in inhibiting Staphylococcus aureus and Escherichia coli after 24 hours of
incubation, followed by Bifidobacterium longum and Bifidobacterium animalis. In
anaerobic conditions, after 48 hours of incubation, the same effect was observed in
probiotic metabolites. Furthermore, similar to the intestinal flora, when their effects
were evaluated under anaerobic conditions, higher inhibition activity was detected
compared to aerobic conditions.

Our probiotic metabolites were tested on human colon cancer cell lines (HCT-116 and

HT-29) and healthy fibroblast cell line L929. The inhibitory concentration (IC50) of
the metabolites, which caused a 50% reduction in the proliferation of all three cell lines
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after 24 hours, was determined using cell viability analysis. To demonstrate that they
did not exhibit any toxic effects on healthy cell lines, they were tested on the L929
cells as a control. Based on the cell viability results, the metabolites of Lactobacillus
gasseri, Lactobacillus acidophilus, and Bifidobacterium animalis were selected for
further study. These metabolites were identified as the most toxic against HCT-116
cells while showing the least activity against L929 cells. The antiproliferative and
apoptotic effects of Lactobacillus gasseri, Lactobacillus acidophilus, and
Bifidobacterium animalis metabolites on HCT-116 cells, and the effects of
Bifidobacterium animalis metabolites on HT-29 cells, were investigated using the
CellEvent™ Caspase-3/7 Green Flow Cytometry Assay analysis. It was shown that
probiotic metabolites of Bifidobacterium animalis and Lactobacillus gasseri had
antiproliferative, apoptotic, and necrotic effects on the HCT-116 cell line, and
Bifidobacterium animalis metabolites exhibited similar effects on the HT-29 cell line.

Although there are studies in the literature regarding the effects of probiotics and
pathogens on cells at the organism level, there is not enough research on the effects of
metabolites on cell lines. Therefore, our study contributes to the literature on the
apoptotic effects achieved on colon cancer cell lines and the potential of probiotic
metabolites as an effective treatment method.
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