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Abstract
: Streptococcus galloliticus is one of the bacteria associated with *Corresponding  Author:  Haniyeh
colorectal cancer in humans. No studies have been performed to identify this Bashi zadeh Fakhar
bacterium in the large intestine using PCR test and compare it with microbial culture Address: Department of _Laboratory
vacter 9 9 p Sciences, Islamic Azad University, Chalous
in patients undergoing colonoscopy in northern Iran. Branch, Chalous, Iran

In a descriptive study to diagnose Streptococcus Tel: 09120283451
gallolyticus, biopsy specimens were obtained from 55 individuals undergoing E-mail: Haniyehfakhar@yahoo.com
colonoscopy referred to Babol and Chalous hospitals. To detect bacteria after DNA
extraction, first designed primers (PCO3, PCO4) were used to qualitatively analyze
the extracted DNA and then the specific gene of Streptococcus gallolyticus was
amplified. In addition to culture, diagnostic tests such as gram staining, catalase test,
hydrolase, hydrate hydrolysis and scolin hydrolysis were used.

: In this descriptive study, out of 55 biopsy specimens of individuals
undergoing colonoscopy, 3 specimens (5.5%) with 95% confidence interval were
positive and 52 cases (5.94%) were negative for Streptococcus gallolyticus DNA.
There was a significant relationship between the two diagnostic methods of culture Keywords: Colonoscopy,
and PCR (p.value 0.015). Culture, Molecular, .

: The simultaneous application of the two methods is recommended in Streptococcus gallolithicus,
cases where the result is rapid.
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Introduction

The human intestine has the highest number of
microbes, so it is normal to predict the role of
intestinal microbes on health and disease,
especially in colorectal cancer. Bowel cancer is the
fourth most common cancer in the world. The
incidence of bowel cancer varies from country to
country. In the United States and the United
Kingdom, colorectal cancer is the second most
common cancer after breast cancer in women and
prostate cancer in men. In Iran, this type of cancer
is increasing and is considered as one of the most
important cancers in both sexes. The large intestine
is a hollow muscular tube that starts from the end
of the small intestine called the ileum and goes to
the anus. The colon is the middle part of this
intestine. The length of this intestine is 1.5 meters
and its largest diameter is at the beginning of the
large intestine. Its diameter gradually decreases to
reach the rectum. The human intestine is normally
exposed to 1014 microorganisms in each milliliter
that these bacteria lead to intestinal disease and
affect the health of people. Identification of these
specific microorganisms allows us to improve our
knowledge in the diagnosis, prevention and
treatment of these types of cancers. Bacteria
associated with colorectal cancer include
Streptococcus gallolyticus (S. bovis | biotype) and
Helicobacter pylori. Streptococcus gallolyticus
subsp. Gallolyticus (sg) formerly known as the
Bovis streptococcus 1 biotype is an opportunistic
human pathogen that causes bacteremia and
endocarditis. This pathogen stimulates cancer cells
through the p-catenin signaling pathway and It is
naturally present in the gastrointestinal tract of 2.5
to 15% of healthy people. The association between
bacteria and colorectal cancer has been studied
over four decades using serology. All of these
studies have shown that intestinal bacterial
infection is associated with an increased risk of
colorectal cancer. PCR test is based on DNA
detection of Streptococcus gallolyticus in
colorectal cancer. Culture of this gram-positive
intestinal bacterium is a practical, accurate but
slow method in its diagnosis in patients' feces. To
date, no study has been performed to identify
Streptococcus gallolyticus in the colon using
advanced molecular PCR in northern Iran. To be.

Methodology

This study was performed on 55 tissue samples
of people undergoing colonoscopy in two spiritual
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hospitals of Babol and Chalous Social Security
Hospital during 8 months from February 2017 to
September 2017. The inclusion criteria for the
study are all people undergoing colonoscopy.
DNA extraction and PCR were performed ina 2 cc
microtube containing sterile physiological serum
transferred to a molecular laboratory and the other
part was transferred to a microbiology laboratory
for microbial culture in BHI Broth culture medium.

Microbial culture

First, tissue samples obtained through
colonoscopy containing a large content of
intestinal microbes were transferred to BHI culture
medium and kept in an incubator at 37 © C for 24
hours. The next day, the color of BHI culture
medium changed from light yellow to turbid-
muddy and many bacteria were observed in the
medium. The passage was then cultured linearly
on the new and specific culture medium of KF
Streptococcus Agar. After incubation for 24 hours
at 37 ° C, very small bacteria of Streptococcus
grew in it. In the third stage, a part of the colony
was removed, placed on blood agar medium and 4-
stage culture was performed to evaluate hemolysis.
Then, a part of the colony was transferred to the
differential medium of Biecholine Agar and the
color change of the medium was examined after 24
hours at 37 ° C. A portion of the colony was
removed again on a broth nutrient medium
containing 6.5% salt. These three media were
incubated for 24 hours at 37 ° C. Catalase testing
was performed on a number of grown colonies.
After transferring to a tube containing sodium
hypurate, some of the colony was placed at 35 ° C
for 2 hours. To check the color, a few drops of
Ninhydrin reagent were added to the contents of
the tube. Finally, after preparation of microbial
smear from the grown colonies, hot staining and
observation were performed by 100 lens.

PCR
To extract DNA, 25 mg of the tissue of each
sample was first placed in a few drops of liquid

nitrogen.
DNA extraction from the shredded tissue was
performed columnarly according to the

instructions of the Favorgene kit made in Taiwan
(purchased from Sinaclon) by FATG2 buffers,
proteinase K and vatanol. Finally, the Elution
Buffer in the kit was used to dissolve the extracted
DNA. Extract DNA quantitatively (OD <1.9 <1.6)
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and qualitatively used for PCO3 primers: 5'-
ACACAACTGTGTTCACTAGC -3 ‘'and (5-
CAACTTCATCCACGTTCACC-3) PCO4:,
which is a fragment of the gene Reproduces human
B-globulin (19), analyzed by PCR.

Through NCBI and Primer3 software, primers
5-CAATGACAATTCACCATGA-3 ' and 5'-
TTGGTGCTTTTCCTTGTG-3 were designed to
amplify the gene of Streptococcus gallolyticus,
synthesized by Sinaclon (Sinagen, Iran) and
synthesized as final volume. PCR (20 ul) and
positive PCR control in vials were amplified in a
thermocycler. Different temperature conditions
and times were performed for a PCR reaction for
the desired genes. Finally, after electrophoresis of
the products for 45 minutes. On 2% agarose gel
containing 1-5 pg / ml ethidium bromide and PCR
products were photographed under UV light.

The results were entered in SPSS 16 software.
Thus, the results of PCR and culture in two stages
were considered as the gold standard and compared
with microbial and PCR findings separately. Also,
using kappa test, coordination of microbial culture
with PCR was compared P value less than 0.05 was
considered as a significant level.

Results

In this descriptive study, 55 patients with a
mean age of 52.7 90 13.90 years were studied.
According to Table 1, a significant relationship
was observed between the history of familial
colorectal cancer (p <0.011) and diabetes (p
<0.008) with Streptococcus bovis. Out of 55
biopsy specimens of people with colon disease, 3
samples (5.5%) with 95% confidence interval were
positive and 52 cases (94.5%) were negative for
Streptococcus galloliticus DNA. Using Kappa test,
a statistically significant relationship was observed
between the prevalence of Streptococcus
gallolyticus and colon diseases (p <0.015). Eleven
cases (20%) had a history of familial colorectal
cancer and in 5 cases (45.5%) they had the above
bacteria (p <0.011). Out of 55 subjects, 20 cases
(36.4%) had diabetes and 7 cases (35%) had
Streptococcus gallolyticus (p <0.008). Showed
that all samples were in good condition in terms of
DNA quality. Based on PCR test, 3 patients (5.5%)
were positive samples and 52 patients (94.5%)
were negative samples. Based on culture test, 9
patients (16.4%) were positive samples and 46
patients (83.6%) were negative samples. The
diagnosis of Streptococcus gallolyticus was
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reported. Based on the diagnostic agreement
between the two methods, the ratio of 9 culture
positives to 3 PCR positives, 2 (3.6%) were
reported both molecularly and culture positive, and
7 (12.7%) out of 9 (16.4%) They were negative in
PCR test. Kappa test was used to examine the
agreement between culture and PCR methods,
which was statistically significant (P <0.015).
Table 2 shows the diagnostic indicators of culture
versus PCR (gold standard PCR) in the diagnosis
of Streptococcus gallolithicus in patients with
colon diseases. To evaluate the diagnostic
indicators of culture, PCR was considered as the
standard method. Sensitivity of culture to diagnosis
the bacterium Streptococcus galloliticus was
66.67% compared to PCR, which has a 95%
confidence interval for the whole statistical sample
of 9.43 and a confidence level of 99.16%. Its 95%
confidence interval is 74.66% and its confidence
level is 94.52%. Also, the ratio of positive
probabilities in the cultivation method is 05.05,
with a confidence interval of 1.75 and a confidence
level of 14.52%. The ratio of negative probabilities
of the culture method was 0.38, with a 95%
confidence interval of 0.08 and a confidence level
of 1.91. 95%), 1.12) and its confidence level is
14.87%. Analysis of the predicted positive cases of
cultivation compared to the standard method of
22.22% and its reliability coefficient of 9.03 and its
confidence level of 45.11 % is. Diagnostic indices
of PCR compared to culture in the diagnosis of
Streptococcus gallolyticus in patients with colon
diseases also showed that the sensitivity of PCR in
the diagnosis of Streptococcus gallolyticus
compared to the standard culture method was
22.22% with a reliability of 2.81% and a level of
confidence. 95% was equal to 60.01% and the
specificity of PCR method compared to culture
method was 97.83% with a reliability coefficient of
88.47% and the confidence level (95%) was equal
to 99.94%. In PCR method compared to 10.22
culture with a reliability coefficient of 1.03 and
95% confidence level equal to 101.12% and the
ratio of negative probabilities of samples in PCR
method to culture with 0.80 with a reliability
coefficient of 0.56 And the 95% confidence level
is equal to 1.13%

Discussion

In this study, which was obtained using culture
and PCR techniques, showed that from 55 biopsy
tissue samples (including polyps, colitis, cancer,
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intestinal inflammation), in the PCR technique, the
presence of Streptococcus gallolyticus was 5.5%
and in  The culture technique was positive by
16.4% for the presence of the above bacteria. In
the study, Sarokhani et al. By PCR technique were
able to show the presence of the above bacterial
genome in 36% of patients. In the Gilermo study,
after examining 568 biopsy specimens in people
over the age of 65, they identified 15 cases of
Streptococcus gallolyticus (2.6%) . Pui-ying et
al.'s study also showed that out of 537 patients, 12
were positive (2.3%) with polymerase chain
reaction and 15 (2.8%) were positive. Comparing
the culture method and PCR, it should be noted that
in terms of sensitivity of the culture method was
more in the detection of bacteria and also the
specificity of the molecular method in the
diagnosis of Streptococcus gallolyticus was higher.
Also, in terms of value, the ratio of positive and
negative probabilities in terms of the presence of
bacteria in PCR method was 10.22% and 0.80%,
respectively, and in culture method, positive and
negative probabilities were 5.05% and 0.38%,
respectively. Molecular technique considers the
possibilities for the presence of bacteria more
accurately.  The next indicator in bacterial
diagnosis is positive and negative predictive value
which was 22.22% and 97.87% in culture method
and 66.67% and 86.54% in PCR method,
respectively, so the positive predictive value in
diagnosis ~ The  bacterium  Streptococcus
gallolyticus is more in the molecular method and in
the culture method the negative predictive value in
the diagnosis of bacteria is more than the molecular
one. As a result, the culture method is more
accurate in detecting bacteria. The agreement
between the two methods was obtained by
calculating the kappa coefficient of 0.015, which
indicates the above agreement between the two
methods (confirms each other). In the study of
Sarokhani et al., The molecular method indicates a
sensitivity of 100%, a specificity of 40.6%, a
positive predictive value of 48.6% and a negative
predictive value of 100%, and showed an
agreement between the two methods of 0.33. In
Nafisi et al.'s study of biopsy, 78 were positive for
polymerase chain reaction and 48 were positive for
culture samples. The culture results were 100%
consistent with PCR. Rhoads et al. showed that the
majority of bacteria treated with molecularly
identified were not detectable by culture. Other
studies have shown that PCR is more sensitive to
bacterial detection than culture. The study by
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Yousef Zadeh et al. Showed that the comparison
between the two culture methods with PCR in
MRSA diagnosis showed 91% agreement between
the two methods, PCR sensitivity of 99.2% and
PCR specificity of 82.8% in bacterial diagnosis . In
our study, 11 cases (20%) had a history of familial
colorectal cancer, in 5 cases (45.5%) they had the
above bacteria (p <0.011). Based on the study of
Farajzadeh et al., The prevalence of Streptococcus
gallolyticus was observed in 9% of fecal samples
of people with colon cancer and 15.9% of people
with positive intestinal inflammation. In a study by
Abdulamir et al. using one-frequency molecular
techniques, they showed that 48.7% of
Streptococcus gallolyticus DNA sequences were
present in tissue samples from colorectal cancer,
compared with 4% in normal intestinal tissue.
Other studies have shown that S. bovis bacteria are
associated with the presence of colorectal
adenocarcinoma, especially in sick women. The
results of our study showed that although culture is
still one of the definitive methods for diagnosis of
Streptococcus gallolyticus and the specificity of
this method is higher than PCR technique, but
bacterial culture from biopsy with problems such
as preparing a special culture medium, providing
conditions Prevention of contamination of culture
medium with other microorganisms requires
several days and specific conditions for colony
emergence. The sensitivity obtained in this study
was very high due to the freshness of culture media
and rapid delivery of samples for culture and
sampling. Most samples were taken from the main
area of the polyp and cancerous mass. Molecular
techniques have created a specific substrate with
high sensitivity in the diagnosis of microbial
pathogens. The sensitivity and specificity of PCR
test depends on the primer used, but one of the most
important Interfering factors in the use of PCR
contaminants that can occur during extraction,
DNA reaction mixing and amplification .

Conclusions

Considering the disadvantages and advantages
and characteristics of both methods, currently none
of these two methods can be considered as a
comprehensive and standard test ,So we
recommended the simultaneous use of the two
methods in cases where quick results are
considered and or there is a suspicion of
contamination of the sample or the presence of
slow-growing microorganisms.
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