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Effect of Cisplatin on Bacterial Translocation in
An Experimental Model with
Increased Intestinal Microflora
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Abstract

Ozet

Objective: Several reasons cause bacterial translocation and these may be
increase mortality and morbidity of patients. Cisplatin is the most
important antineoplastic drug in treatment of lung cancer. The aim of
the study was to investigate cisplatin effect on bacterial translocation
in Wistar albino rats.

Material and Methods: 15 female Wistar albino rats were studied. To rich
intestinal microflora, 24 h before drug administration, all of them
were given Escherichia coli suspension by oral way. Eight of the 15
rats, were given intraperitoneal Cisplatin 6 mg/kg and others were 1
mL saline solution as a control group. During study (48 h), food and
drink intake were restricted to constitute starvation effect. At the end
of the study, liver, spleen, ileum and arterial blood samples were
obtained each sample.

Results: The mean weight of the rats was 162.66 + 14.43 (138-182) g.
Peripheral blood counts were similar each group (p> 0.307). In
cisplatin administered group, bacterial growing was found on one
blood culture, two mesenteric lymph node (MLN) and three spleen.
Total logarithmic number of bacteriologic growing was not
significant than control. On histopathology examination, necrosis in
ileum was not found in groups, additionally respect to infiltration of
PMNL in liver and ileum were not significant difference.

Conclusion: The presented study results implied that cisplatin
administration was not increase infection risk due to bacterial
translocation on experimental models.
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Amacg: Cesitli nedenlerle ortaya ¢ikabilen bakteriyal translokasyon hastalarda
mortalite ve morbiditeyi arttirmaktadir. Sisplatin akciger kanserlerinin
tedavisinde kullanilan en 6nemli antineoplastik ajanlardan biridir. Bu
calismanin amaci sisplatin uygulanan ratlarda bakteriyolojik ve
histopatolojik olarak bakteriyal translokasyona etkisini arastirmaktir.

Gere¢ ve Yontemler: Caligmaya 15 Wistar albino rat alindi. Ratlara
uygulamadan 24 saat 6nce intestinal mikrofloray: arttirmak amaciyla
Escherichia coli siispansiyonu verildi. Calisma grubu olarak 8 rata
intraperitoneal 6 mg/kg sisplatin uygulanirken, 7’si kontrol grubu
olarak secildi ve ayni yolla 1 mL serum fizyolojik verildi. Aclhik
etkisini olusturabilmek igin ¢aliymanin devam ettigi 48 saat boyunca,
oral sivi ve gida verilmedi. Uygulamadan 24 saat sonra calisma
sonlandirildi. Ratlarin herbirinden ¢ahisma sonunda intrakardiyak kan,
mezenter lenf nodu (MLN), karaciger, dalak, ileum dokusundan
ornekler alindi.

Bulgular: Ratlarin ortalama agirhigi 162.66 = 14.43 g (138-182) olarak
saptandi. Periferik kan hiicre sayisi bakimindan gruplar arasinda
anlaml fark yoktu (p> 0.307). Sisplatin uygulanan gruptaki bir ratta
kan Kkiiltiiriinde, 2’sinde MLN’de ve 3’iinde dalak dokusundan
alinan Orneklerde iireme saptandi. Bakteriyal {iremenin total
logaritmik sayis1 bakimindan gruplar arasinda anlamli fark
saptanmadi. Histopatolojik incelemede her iki grupta da ileumda
nekroz saptanmadig: gibi, ileum ve karacigerde 1okosit infiltrasyonu
acisindan fark bulunmadi.

Sonug: Sisplatin uygulamasmin bakteriyal translokasyon nedeniyle
enfeksiyon riskini arttirmadigini gostermektedir.

Anahtar Kelimeler: Bakteriyal translokasyon, sisplatin, rat

n addition to nutrient absorption and fluid
secretion, the gastrointestinal tract serves as a
potent barrier that prevents luminal bacteria
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from entering the host. This barrier function is
maintained by a well-balanced intestinal flora, an
unaltered permeability of the intestinal mucosa,
and a normal functioning immune system.'
defined as the
phenomenon by which live bacteria, their products,

Bacterial translocation is
or both cross the intestinal barrier. The first organ
encountered by the organism or product
undergoing translocation is the mesenteric lymph
node (MLN). Subsequently, extension to the liver,
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spleen, and the general circulation may occur.
Three mechanisms are proposed to promote
bacterial translocation: Small bowel bacterial over
growth, immune deficiency state, and physical
damage to the intestinal mucosa and vasculature
that causes increased permeability.”” Passage of
bacteria through mucosal membranes and survival
in extra-intestinal sites depend on the effectiveness
of the host immune system. Both humeral and
cellular immunity have been shown to be
important in protection against translocation.*
Intestinal microflora as the driving force behind
systemic inflamatory response syndrome (SIRS)
and multisystem organ dysfunction is to study the
effects of therapies designed to treat the putative
mechanisms of bacterial translocation while
monitoring the clinical status of the patients. The
hypothesis is that oral flora and aerobic intestinal
bacteria may undergo translocation and cause
infections in sick patients including pneumonia,
bacteraemia, or urinary tract infection.

Cisplatin is one of the most effective
chemotherapeutic agents and plays an important
role in the treatment of lung cancer.’ In cancer
patients, systemic infections risk increases to
mortality. The aim of the study was to investigate
bacteriologic and histopathologic effect of cisplatin
on bacterial translocation.

Material and Methods
Fifteen wistar rats were used in this study. The
animals were obtained from the animal breeding
centre of Veterinary Faculty of Erciyes University.

All animals were fed with a standard rat’s diet
for 1 week before the experiment. Rats were kept
in the same environment with a room temperature
of 18°C to 22°C. In order to provide starvation
effects on bacterial translocation, before and after
24 h administration of cisplatin rats were not given
food or water.

Processing of bacteriological samples: By
oral way, viable Escherichia coli cells (2 x 10”/g of
body weight) isolate, from getting septic patients
blood, were given each group. The rats were
divided into two groups. Group I (n: 8) animals
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received 6 mg/kg cisplatin (Cisplatinum®-Onko-
Istanbul-Turkey) via intraperitonial. Group II (n: 7)
was administered 1 mL saline solution in to same
way. No animal died before the end of the study. In
the 24™ h after cisplatin administration, the rats
were anaesthetized with 50 mg/kg ketamine
hydrochloride (Ketalar®; EWL Eczacibas1 Warner
Lambert Istanbul-Turkey) and using sterile
technique, the chest cavity was opened and animals
were sacrified by cardiac blood aspiration. 100 uLL
of two blood samples were incubated aerobically
for 48 h at 37°C in 5 mL of thioglycollate broth
and plated 5% blood agar plates. After retraction,
abdominal cavity was opened with sterile forceps
and the liver, spleen, and mesenteric lymph nodes
were obtained, and all organs were divided into
small pieces. The pieces of tissue were weighed
separately and placed in a sterile grinding tube.
The samples were homogenized with 1 mL of
thioglycollate broth using sterile ground-glass
stoppers. After mechanical grinding (Pottere S,
Biolab, Melcungen-Germany), 500 pL  of
homogenate were transferred into a tube containing
4.5 mL of 0.9% NaCl, and used to perform serial
four dilutions. From this dilution, 100 puL aliquots
were plated onto two different plates, including 5%
blood agar and EMB agar. Quantitative culture
results were determined by the number of colony-
forming units (CFU) per gram calculated from the
dilutions of tissue homogenate cultures with the
formula [(number of CFU x reciprocal of dilution x
10)/weight of tissue]. We did not study obligate
anaerobes because these organisms are rare causes
of translocation. Finally, the terminal ileal loop and
cecum were excised, placed in a tube of
thioglycollate broth. To prevent contamination of
the environment, cecal cultures were prepared as the
last procedure. All agar plates and thioglycollate
broth tubes incubated aerobically 5% CO, for 24 h
at 37°C. The gram-negative enteric were identified
by biochemical profiles, and Enterococcus spp was
identified by esculin hydrolysis in the presence of
bile, and grows in broth containing 6.5% NaCl.

Processing of histological samples; samples
from the central of the ileum, liver and spleen were
taken and fixed with neutral formalin 10%.
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Paraffin sections were stained with haematoxylin.
Two experienced histopathologists examined
coded slides blind. Several inflamatory and
destructive changes such as: Haemorrhages,
necroses, infiltration by polymorph nuclear
leucocytes (PMNLs) were evaluated. A numerical
score was given to the changes: 0= Norm; -1, -2 ,-
3= Diminishing (mild, moderate, severe changes)
as compared with the norm; -1, -2, -3= Increasing
changes as compared with the norm. The norm was
defined by the examination of control rats as in a
previous study.

Statistical analyses were performed by using
SPSS 9.05 version. The following tests were used:
Unpaired ¢ test for comparison of groups with
normally distributed date, Mann-Whitney test for
comparison of groups without normal distribution
and 2 test for prevalence comparison of changes
between groups.

Results

The mean weight of the rats was 162.66 +
14.43 (138-182) g. In group I, bacterial growing
was found one blood culture, 2 MLN and 3 spleen.
Total logarithmic number of bacteriologic growing
was not significant than controls. Bacteriological
examination and statistical analysis results were
shown Table 1 and 2. Peripheral blood counts were
similar each group (p> 0.307). On histopathology

examination, necrosis in ileum was not found in
groups, additionally respect to infiltration of
PMNL in liver and ileum were not significant
differences (Figure 1 and 2).

Discussion
Gut serves as a reservoir for bacteria, fungi
and parasites. One gram of feces contains 10" to
10" anaerobic and 10° to 10" aerobic bacteria.’
The “gut origin of sepsis” hypothesis proposes that

Table 1. Total number of growing bacteria on the
studied tissues of the cisplatin administered group
and controls.

Ileum MLN* Liver Spleen Blood

Cisplatin groups

4x10° 2x10° - -

- - - 3x10* -
8 x 107 - - 7 x 10* -
24x10° - - 4x10° -
15x 10° - - - -
4x10° - - - -
5x10* - - - -
1x10* - - - -

ontrols

9x10° - - - -

15x102 1x10° 2x10* 5x10°  9x10°
24 x 10° - - - -

77 x 10° -
5x10° 5x107 - - -
1x10° - - - -
9x 10° - - - -

\lO\LthL»)I\)P—‘OOO\]O\LthWN'—‘

* MLN: Mesenteric lymph node.

Table 2. Bacteriologic, histopathologic examination results and peripheral blood count of the cisplatin

administered group and controls.

Bacteriologic examination Cisplatin group Control Correlation coefficient/p
Blood 1/8 - -
MLN* 2/8 1/7 0.229
Liver - 1/7 -
Spleen 3/8 1/7

Ileum 7/8 717 0.724
Total 5/8 1/7 0.310
Peripheral blood count

PMNL** 32.000 £7.92 28.000 £ 6.42 0.307
MNL*** 68.000 £7.92 72.000 +6.42 0.307
Histopathologic examination

Hemorrhage in liver 1.37£0.916 1.37+1.25 -
Infiltration with PMNLSs in liver 1.5+0.53 1.5+0.97 0.800
Infiltration with PMNLS in ileum 1.5+0.92 1.28 +£0.95 0.578

Necrosis in ileum -

* MLN: Mesenteric lymph node,** PMNLs: Polymorph nuclear leucocytes,*** Monocyte.
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Figure 1. Light photomicrograph of small intestine for the
animal (No: 10). IG: Intestinal glands, MM: Muscularis
mucosae, SM: Submucosae, and polymorphonuclear
leukocytes (arrows) were observed. (Hematoxylin & Eosin x
200)

Figure 2. Photomicrograph of liver for the animal (No: 11).
PT: Portal triad, and polymorphonuclear leukocytes (arrows)
were seen. (Hematoxylin & Eosin x 200)

bacteria, which are normally resident within the
lumen of the intestinal tract, translocation across
the intestinal epithelial barrier and act as a source
of sepsis at distant sites. Many animal studies
support this concept. A number of factors have
been shown to predispose to bacterial
translocation. These include shock with reduced
splanchnic ~ blood flow, burn, radiation,
malignancy, cytotoxic drugs, antibiotic therapy,
endotoxin and cytokines, starvation, parenteral
nutrition, intestinal epithelial damage and
antibiotic therapy.””"" Several steps occur in this
process of translocation, including the attachment
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of microbes to the gut mucosa, penetration through
the gut epithelium in to the lamina propria, and
transport to distal side.

In Naaber experimental study, bacterial
translocation on late sepsis (after 48 h-5 day from
intraperitonial E. coli inoculation), was found
lower than early sepsis (after 6-24 h from
intraperitonial E. coli inoculation). In the same
study, the expression of histopathologic
characteristics in individual animals no statistical
difference.*

In our study, although to increase intestinal
microflora E. coli isolate was administered each
group, bacteraemia was not proven with blood
culture apart from one sample.

Cancer, itself and
chemotherapy, may be cause immunsupression.

radiotherapy  and
2,11

Cisplatin is the most important
chemotherapeutic agent using cancer treatment.
Nausea and vomiting are common cisplatin
toxicities. These symptoms are cause limitation of
oral intake during few days. Apart from moderate
anemia, myelosupression is rare complication in
patient treated with cisplatin. Febrile neutropenia,
was also not commen clinical picture. According to
our knowledge, cisplatin effect on bacterial
translocation was not reported on the English
language literature.

Previous reports showed that oral intake
limitation could be cause bacterial translocation.
Because of nause and vomitting in patients with
treated cisplatin oral intake decreases. To provide
same effect, before and after 24 h from
administration cisplatin, food and drink were not
given to each group.

The presented study was shown that cisplatin
administration was not cause the bacterial
translocation. This can be explained with cisplatin
have not advers affected such as increasing
intestinal epithelial permeability.

Our results may be imply that patients treated
with cisplatin have not risk systemic infection
because of bacterial translocation.
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