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Abstract:

The bacterial colonization in gallbladder represent important factor in initiation of
gallstone and chronic cholecystitis. The aim of the study was to detect the facultative
anaerobic bacterial isolates and determination of the most efficient antibiotics in
treatment of gallbladder infections. Bile specimens were collected from 62 patients
who have suffered from gallstone cultivated on bacteriological media, the diagnosis of
isolates and antibiotic susceptibility test for the following antibiotics
(CIP,NOR,AK,CN,CTX,CRO,CL,AMC,SXT,AZM and TET) was done by using
standard bacteriological techniques. According to results (14.51%) of the examined
bile specimens were positive cultures with predominance of E. coli which represent
(54.55%) of isolates followed by Enterobacter spp. (18.18%) with high significant
differences (P< 0.001), The flouroquinolones (CIP & NOR) were most effective
antibiotics followed by aminoglycosides (AK,CN) and CTX under (P< 0.05).
Furthermore, the isolates showed high and complete resistance to other antibiotics. In
brief, colonization of bacteria may associated with the formation of gallstone where
the E. coli is the most frequent bacterial isolates and the flouroquinolones (CIP &
NOR) appear to be highly effective against isolated bacteria and may play a role in
treatment of infections.
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this obstruction causes distention, bile
] stasis (absence of bile drift to and from
Introduction the gall bladder), inflammation and

Cholecystitis is caused by
obstruction of the biliary tract due to
the existence of gallstones. Typically,
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infection of the gall
bladder™?.Probable risk factors for
gallstone disease include rapid weight
loss, obesity,high dietary intake of fat,
multiple deliveries and congenital
hemolytic anemia such as sickle cell
disease®. Bacteria play a vital role in
the establishment of gallstones™?.
Bacterial isolates were found and
associated with different types of
gallstone such as pigment and
cholesterol stone Different studies
planned the association between
bacterial colonization, the creation and
pathogenesis of gallstone. Different
types of bacteria were isolated from

bile and gall-stone like (e.g.,
Escherichia coli, Pseudomonas
aeruginosa, Entercoccus spp.,

Klebsiella pneumoniae, Citrobacter
freundii, Salmonella spp., Helicobacter
spp., Enterobacter spp.), particularly
as living bacteria can be cultivated
from cholesterol
gallstones®*°® Bacterial ~ virulence
factors support the institution of
bacteria in bile such as multidrug-
resistance (MDR) efflux pump proteins
produce resistance to bile salts, f-
glucuronidase , phospholipases , bile
acid hydrolases and slime materials
assist the progress of gallstone®".The
author's  showed an  important
correlation between chronic bacterial
colonization and the formation of gall-
stone such : approximately 90% of Sal.
typhi  chronic  carrier have a
gallstone®.

The pathological role of bacteria in the
formation of gallstones was planned
long ago. Bacteria are frequently
presents in high concentrations in
brown pigment and less so in
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cholesterol gallstones. Although it is
intriguing to  hypothesize  that
cholesterol stone formation is non-
bacterial in nature and fundamentally
different from the pathogenesis of
“infectious” brown pigment gallstones,
it is more likely that significant overlay
exists between the two processes. This
is in custody with the fact that most
gallstones are mixed in nature"?.

A suitable treatment by antibiotics is
essential in the controlling of biliary
tract infection and antibiotics are
usually used pre- or peri-operatively
and often inhibits the bacterial growth.
But, antibiotic resistant isolates are
spread worldwide including these from
gallbladder which represents a real
problem in treatment of the patients
especially those with gall stone leading
to initiation of chronic infections“%*Y.

This study was designed to determines
the facultative anaerobic bacterial
isolates in bile and detects the types of
antibiotics that aid in treatment of
gallbladder infections.

Materials and Methods
Specimen

The study was performed in Al-
Hussein teaching hospital in a period
from September/2014 to April/2015. A
total of 62 patients suffering from
gallstone were included in this study
and the bile specimens were collected
by a sterile needle.

Bacterial isolation and identification
The bile specimens were cultured on
blood and MacConkey’s agar plates
(Himedia-India) then they incubated
aerobically at 37 °C for 24 hours, the
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bacterial colonies were identified by gentamicin (CN), cefotaxime (CTX),
using standard bacteriological cefitriaxone (CRO), cephalexin (CL),
techniques®?*¥ . co-amoxyclav (AMC), co-trimoxazole

(SXT), azithromycin (AZM) and
tetracycline (TET) discs provided by
(Bioanalyze-Turkey) @4

Antibiotics susceptibility
This test was performed by disk
diffusion technique (the Kirby—Bauer

susceptibility test) by using following Statistics

antibiotics ciprofloxacin (CIP), The statistical analysis was performed
norfloxacin (NOR), amikacin (AK), by using SPSS program (version 19).
Results

The frequency of positive bile culture cases in patients with gallstone was 9
(14.51%) of total examined bile specimens where 2 cases associated with mixed
bacterial infections. While 53 (85.49%) was negative culture as shown in table (1).

Table (1): Bacterial colonization cases in bile of patients with gallstone.

Cases No. Percent (%)
Positive 9 1451
Negative 53 85.49

Total 62 100

Table (2) illustrate the frequency of bacterial isolates among positive culture
patients. Where, Enterobacter spp. isolated from 2 (18.18%) cases , coagulase
negative staphylococci (CoNs) inl (9.09%) case. While, E. coli was predominant in 6
(54.55%) of cases with high significant differences (P< 0.001), S. typhi and
Citrobacter spp. were isolated in mixing state with E. coli in frequency (9.09%) for
each isolate.

Table (2): The frequency of microbial isolates among positive bile cultures.

Types Frequency Percent
E. coli 6 54.55
Enterobacter spp. 2 18.18
CoNs 1 9.09
Salmonella typhi~ 1 9.09
Citrobacter spp.” 1 9.09
Total 11 100
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*A two cases shown mixed growth of ( E. coli & S. typhi ) and ( E.coli & Citrobacter

spp.), respectively.

Antibiotic susceptibility of the bacterial isolates shown in table (3). Isolates were high
susceptible to CIP and NOR (72.72%) for each one, While, the isolates shown
moderate susceptibility to AK, CN, CTX (63.63, 45.45and 45.45 %) respectively and
cephalexin revealed low susceptibility value against isolated bacteria ( 27.27%) under
(P< 0.05). All isolates were resistant to AMC, SXT, TET, AZM and CRO.

Table (3): Antibiotic susceptibility of bacteria isolated from bile.

Antibiotics | Susceptible Intermediate Resistant Total
susceptibility
No. % No. % No. % No. %
CIP 8 72.72 1 9.09 2 18.18 11 100
NOR 8 72.72 0 0 3 27.27
AK 7 63.63 3 27.27 1 9.09
CN 5 45.45 1 9.09 5 45.45
CTX 5 45.45 0 0 6 54.54
CL 3 27.27 1 9.09 7 63.63
AMC 0 0.0 0 0.0 11 100
SXT 0 0.0 0 0.0 11 100
TET 0 0.0 0 0.0 11 100
AZM 0 0.0 0 0.0 11 100
CRO 0 0.0 0 0.0 11 100
Discussion result was comparable to several

The incidence of bile and gallstone
infection varies considerably from area
to area in the world and also among
different countries in a given area.
Enteric organisms have often been
suspected of causing cholelithiasis and
the intestinal flora have frequently
been recovered following interventions
on the biliary tree,the present study
shows that E.coli to be the commonest
organism isolates (54.55%) followed
by Enterobacter spp. in (18.18%)
cases, whereas Salmonella typhi. was
observed in only 9.09% of cases. The
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studies which indicate that the enteric
bacteria especially E. coli were the

most prevalent isolates from bile

specimens (1,6.15,16)

Development of chronic bacterial
colonization are associated with
abnormal conditions of gallbladder
involving gallstone. The enteric
bacteria able to colonize the
gallbladder due to their ability to resist
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bile and other inhibitors in this site,
these bacteria have many virulence
factors such as adhesins including (pili
and capsule) that promote bacterial
attachment and subsequent
colonization on biological surfaces
including mucus membrane.All these
factors along with the great capacity of
enteric bacteria to produce biofilm help
in colonization of enteric bacteria and
initiation of chronic infections in
gallbladder. Biofilm protects bacteria
from undesired conditions such as
immune cells and antibiotics through
its ability to decrease penetration of
drugs and prevent cells from reaching
to microbes that help in colonization of
enterobacteria and initiate acute and
chronic infections of gallbladder,
where the biofilm cannot be eradicated
by antibiotics until its removed
physically®"1819),

The researchers showed the capacity
of enterics like: E. coli and salmonella
to produce a strong biofilm in
cholesterol  coated surfaces, the
colonization of microflora are affected
by human physiology and diets ¢,
these factors along with bacterial
virulence  factors such as -
glucouronidase and phospholipases
that produced by bacteria e.g. E. coli
etc. participate in the formation of
different types of gall stone!"?",

Antibiotic sensitivity patterns of
isolated  bacteria  were  similar
irrespective of the types of stone, the
isolates under study showed mild
resistance to (CIP,NOR,& AK) and
high resistance to others where all
isolates have been tested were
multidrug resistant which reflects the
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difficulty in treatment of these
infections, this phenomena may be
occur due to ability of enteric bacteria
to release biofilm that prevent or
decrease penetration of antibiotics to
deep layers of biofilm and enhance the
development of resistance where
biofilm facilitates the communication
of different types of bacteria. Also, the
capacity of enteric bacteria to initiate
different types of mechanisms of
resistance such as: production of
antibiotic destruction and modifying
enzymes may participate in antibiotic
resistance of bacterial isolates as
mentioned in previous studies®?+22).

Conclusion

Bacterial colonization may assist in
the formation of gallstone where the E.
coli is the most frequent bacteria in
bile from patients with gallstone and
the flouroquinolones (CIP & NOR)
appear to be highly effective against
isolated bacteria and may play a role in
treatment of infections.
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