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ABSTRACT

Objective: The aim of this study were to determine the amount of Lactobacillus acidophilus and Lactobacillus casei, which are considered to
have protective roles among the host-gut microbiota due to their probiotic properties, by using real-time polymerase chain reaction (PCR) and
to compare between adult patients with type 1 diabetes mellitus (T1DM) and healthy individuals.

Methods: Between January 2014 and October 2014, a total of 106 stool samples comprising those of 53 adult patients who were diagnosed with
T1DM and those of 53 healthy individuals who presented to an endocrinology clinic were included in the study. DNA was isolated from the stool
samples and analyzed with specific primers for L. acidophilus and L. casei by real-time PCR. Statistical analyses, such as Mann-Whitney U test,
were used to determine the difference among patients with TIDM and healthy individuals.

Results: The mean age of patients with TIDM and healthy individuals participating in the study was 32.87+12.68. A statistically significant
difference was observed in the body mass index (BMI) and levels of HbA1c and fasting blood sugar of patients with T1DM when compared to
those of the healthy individuals (p<0.001). Conversely, no statistically significant difference was observed in the amount of L. acidophilus and L.
casei detected in the gut of patients with T1IDM when compared to that detected in the gut of healthy individuals (p>0.05).

Conclusion: This study was the first to determine and compare the amounts of L. acidophilus and L. casei in the gut of patients with T1DM
and healthy individuals. The amount of these bacteria with known probiotic activities is not different among patients with T1IDM and healthy
individuals, and there is no change in the amount of these bacteria in both the reciprocal triggering cycle of TIDM and gut microbiota. This
situation needs to be clarified with comprehensive studies.
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INTRODUCTION ment of metabolic diseases, the focus has been in the intestinal
microbiota in recent years (5). Probiotics are defined as living or-
ganisms with host health-enhancing effects. Probiotics have been
shown to activate dendritic cells, macrophages, and monocytes

to TIDM (2). The human intestinal lumen contains microbiota of N Vitro and thus affect the immune system (8). Many organisms
the order 10" microorganisms/mL; this microbiota contributesto ~ @MoNg the Lactobacillus species members are used as commer-
the development of diabetes as an environmental factor through cial probiotics. L. acidophilus and L. casei are some of the species
intestinal immune activation (3, 4). Since the intestinal microbio-  With proven probiotic potential (9), which are considered to have
ta plays a major role in the normal development of both innate protective roles. Hence, we aimed to determine the number of
and acquired immune systems (5, 6), it affects various metabolic bacteria in adult TIDM patients and healthy control groups in
functions in an individual (7) and is increasingly considered that the present study using the real-time polymerase chain reaction
human and animal models play an important role in the develop- (PCR) method and determine the difference between the groups.

Type 1 diabetes mellitus (T1DM) is an autoimmune disease with
a multifactorial character and is a major global illness (1). A com-
plex interaction of genetic and environmental factors can lead
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METHODS

Creation of Study Groups

This study was conducted between January 2014 and October
2014 in the Department of Medical Microbiology with stool sam-
ples of 53 adult patients who were admitted to the Department
of Endocrinology and were diagnosed with T1IDM and 53 stool
samples from the healthy participants comprising the control
group. Approval was obtained from the clinical trials ethics com-
mittee (Date: October, 31, 2013, decision No: 83045809/30339).
Written informed consent was obtained from each patient and
healthy controls included in the study.

The pairing method was used during data analysis to prevent the
occurrence of bias. Hence, the participants of the control group
were matched in terms of age and sex to the patient group after
collecting the patient group cases. The age range of the disease
control center (CDC), which was determined according to the
rate of diabetes diagnosis (10), was used to determine the age
ranges for grouping the patients and controls.

Individuals who had no disease other than T1DM, were not
obese, had not used antibiotics in the last 2 weeks, had not used
probiotics in the last month, were adolescents (>18 years old),
and whose parents were not diagnosed with T1DM were includ-
ed in the present study.

Collection and Preservation of Samples

Stool samples were collected in plastic stool containers, brought
to the laboratory immediately, and stored at —20°C until bacterial
DNA isolation procedures were performed.

DNA Isolation from Stool Samples

Isolation of bacterial DNA from stool samples was performed us-
ing Magna Pure 96 DNA and Viral NA Small Volume kit (Roche
Diagnostics GmBH, Mannheim, Germany) and Stool samples
transport and recovery solution (STARbuffer) (Roche Diagnostics
GmBH) with Magna Pure 96 (Roche Diagnostics GmBH) by fol-
lowing the manufacturer’s instructions. The resulting DNA was
checked using a nanodrop spectrophotometer (Nanodrop Tech-
nologies, Wilmington, DE, USA), and its concentrations at 260
nm and purity at 260/280 nm were measured.

Production of Bacterial Control Strains and Establishment of
Plasmid Standards

In real-time PCR studies, the standard origins of ATCC 4356 for
L. acidophilus and ATCC 393 for L. casei were used as positive
controls and for the creation of real-time PCR standard curves
by generating plasmid standards. To produce control strains, L.
acidophilus ATCC 4356 and L. casei ATCC 393 were cultured in
enriched Schaedler agar medium and Rogosa agar (Fluka, Sig-
ma, Switzerland) in the laboratory. The inoculated media were
incubated in anaerobic jars with anaerobic environment supplies
(Oxoid Anaerogen, BD GasPak EZ Anaerobe Container System)
for 72 hours at 37°C. To establish plasmid standards, pure colo-
nies after 48 hours of incubation were taken in a sterile loop and
separately inoculated into a 1 mL sodium phosphate buffer in
microcentrifuge tubes. The density was set for 1 McFarland. The
plasmid standards prepared from these strains by Bioeksen Ltd
(Istanbul, Turkey) were used to create a standard curve in real-
time PCR.

Determination of the Amount of L. acidophilus and L. casei
Using Real-Time PCR

To determine the concentration of L. acidophilus and L. casei from
DNA, PCR was carried out with heat shock protein 60 (Table 1) and
using the specific primers and probes of the GroEL region. The
amount of reagents loaded in each reaction mixture according to
the manufacturer’s directives is shown in Table 2. The LightCycler
480 Il (Roche Diagnostics GmBH) real-time PCR system with the Fast
Start Essential Probe Master Mix kit (Roche Diagnostics GmBH) (11,
12) was used. For each reaction, 5 uL of bacterial DNA was used.

The PCR profile was achieved by an initial activation phase: at
95°C for 10 minutes, followed by 45 cycles of denaturation, elon-
gation, and replication stages performed at 95°C for 10 seconds,
at 60°C for 30 seconds, and at 72°C for 1 second, respectively.
The experiment was performed in triplicates for each sample.
The PCR device automatically evaluated the Cp value of each
sample in real-time based on the standard curve obtained by the
plasmid standards, and the number of bacteria was measured.

Statistical Analysis

In our study, the differences in L. acidophilus and L. casei deter-
mined from stool samples of TIDM patients and control partici-
pants were estimated using the Mann-Whitney U analysis in the
IBM® Statistical Package for Social Sciences 20.0 software (IBM
Corp., Armonk, NY, USA).

RESULTS

In this study, 53 patients with TIDM and 53 healthy individuals
were included; 28 of the patients were males and 25 were fe-
males. The mean age of the patients in our study was 32.87+12.68
years. Healthy controls were matched with patients and 28 were
males and 25 were females, with an mean age of 32.87+12.68
years, similar to the patients.

The mean body mass index (BMI) in the healthy control group
was 20.23+1.70 kg/m?, while it was 23.25+1.63 kg/m? in the
T1DM group. The mean glycated hemoglobin (HbATc) level
was 4.19+1.11% in the healthy control group and 8.69+1.91% in
the T1IDM patient group. The fasting plasma glucose (FPG) was
91.0+5.67 mg/dL in the healthy control group and 133.4+62.44
mg/dL in the T1DM patient group. The BMI, HbA'c, and FPG
levels in the patients showed a statistically significant difference
compared to healthy controls (p<0.001; Table 3).

No statistically significant differences were determined between
T1DM male and female patients and healthy controls in all age groups
in terms of the concentration of L. acidophilus and L. casei found in
1 gram of stool (p>0.05). Figures 1 and 2 show the growth curves ob-
tained from the real-time PCR study for L. casei and L. acidophilus.

Furthermore, the average values of the concentrations of log,,
L. acidophilus and L. casei obtained from 1 gram of stool based
on the real-time PCR analysis indicated that the amount of L. aci-
dophilus and L. casei detected in male patients did not show a
statistically significant difference in all age groups compared to
healthy controls (p>0.05). Regardless of the age groups, there
was no statistically significant difference in the amount of L. aci-
dophilus and L. casei found in all TIDM male patients compared
to the healthy control group (p>0.05; Table 4).

Similarly, when the average values of the amounts of log, , L. acidophi-
lus and L. casei for females in the T1DM patient and healthy control
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groups in terms of age were examined, no statistically significant dif-
ference was noted in 19-28, 31-41, and 43-56 years' age groups com-
pared to healthy control group (p>0.05). Regardless of age groups,
there was no statistically significant difference in the amount of L. aci-
dophilus and L. caseifound in all T1IDM female patients compared to
the healthy control group (p>0.05, p>0.05; Table 5).

DISCUSSION

T1DM, considered the most common endocrine disease in the
world, is a multifactorial, autoimmune disease caused by genetic
and environmental factors (1, 2). In recent years, developments

in bioinformatics and progression in molecular techniques have
enabled comprehensive research in living microorganisms (13).
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There are no published data based on national and internation-
al sources regarding L. casei and L. acidophilus species recog-
nized for their probiotic activity in the intestinal microbiota of
individuals diagnosed with adult TIDM. In particular, we could
only partially compare the findings of our study with those in
children since there were no articles with data on adults. Murri
et al. (2) reported in 2013 that the amount of Lactobacillus in
the intestinal microbiota of the children with T1DM is lower
than the control group; Brown et al (14), analyzed the 16s rRNA
in the stool samples of 8 children with TIDM and reported
that the Lactobacillus. amounts were higher compared to the
control group. We are convinced that there is no definite con-
clusion yet regarding the probiotic activities of L. casei and L.
acidophilus in the intestinal microbiota of patients with TIDM,
since the number of cases in these studies was substantially
low compared to the number of cases in our study. Also, the
test method used in other studies was different from those
used in the present study, and they presented only informa-
tion at the Lactobacillus level and not at the species level.
However, although our research included data on humans,
we compared our findings with the animal experiments due
to the lack of publications on the same subject. Valladares et
al. (15) reported that TIDM, normally found on day 69, did not
develop until day 141 in diabetes-prone (BB-DP) rats fed with
L. johnsonii isolated from diabetes-resistant (BB-DR) rats; they
found high bacterial ratios when Lactobacillus was examined
in the specimens from the ileal mucosa of these rats. Accord-
ing to the data, it can be thought that TIDM is affected due
to the increase in the Lactobacillus species in the intestinal
microbiota. Although the Lactobacillus species we examined
in our study was different, we found that there was no statisti-

cally significant difference in the mean amount of L. acidophi-
lus and L. casei in the patients with TIDM compared to the
control groups. However, extensive studies in animals are re-
quired to determine what changes may occur as a result of the
administration of L. acidophilus and L. casei species to BB-DP
rats for extended periods.

CONCLUSION

The fact that L. acidophilus and L. casei, known for their probi-
otic effects, do not show any difference in terms of quantity in
healthy male and female controls compared to T1DM suggests
that more extensive research is needed to determine the location
of these bacteria in the mutually triggering cycle of TIDM and
intestinal microbiota. We aimed to highlight that limited data are
available in this regard based on our findings.
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