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ABSTRACT

Purpose: The effect of G-CSF on bacterial translocation in an experimental endotoxemia model
with LPS 055: BS (Escherichia coli lipopolysacharide) was evaluated. Methods: 68 adult male mice were
used in the study. Seventeen mice were allocated to each group. The first group received I ml of
physiologic saline intraperitoneally (ip). In group Il G-CSF (50ug/kg) was given ip, in group III LPS 055:
BS (20mg/kg™1) was given ip, and in group IV, 24 hours following the G-CSF application, 20 ug/kg of
endotoxin was applied ip. Twenty-four hours later, midline laparotomy was performed under aseptic,
conditions and blood samples were collected by sterile cardiac puncture. Mesenteric lymph nodes, spleen
and liver specimens were also removed and homogenised. Homogenates were placed on EMB and blood|
agar. After 24 and 48 h of aerobic incubation the plates were examined and bacteria identified using
standard microbiological fechniques. Results: Leukocyte count of group I, Il and IV were significantly
higher than that of the control group (p=-0.05 for all comparisons). In group IV, this was also significantly
higher than in the other groups (p-20.05). No colony-forming bacteria could be isolated from any of the
samples obtained from animals in the control and G-CSF applied groups, which suggested the absence off
bacterial translocation in these mice. In the endotoxemia groups bacteria (E.coli) were isolated from the
blood and tissue specimens in 8 animals. In group IV (endotoxin+G-CSF), there were colony forming
bacteria (E.coli) in 5 animals, but this finding was limited to the mesenteric lymph nodes. Conclusion:
LPS 055: BS endotoxemia causes translocation of E.coli from gut, and although G-CSF could not prevent|
the bacterial translocation, it prevented the systemic expansion of bacteria and limited the spread of
bacteria in the MNLs.
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INTRODUCTION failure as well as gram positive microorganisms
(4). Predominantly gram-negative bacteria (5)
and their endotoxins (6) are widely accepted as
the cause of sepsis. Endotoxin is probably the
remains a leading cause of death in non-coronary primary initiator of septic shock. Although a
intensive care units (1). Some fungi (2), active large proportion of patients have non-gram

synthetic oligonucleotides or bacterial DNA (3) negatiye sep;is and endotoxemia (7), 40 percent
can initiate septic shock and multiple organ of patients with septic shock lack any pathogenic
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Infections leading to multiple organ failure
are the most important complications in the care
of critically ill patients, and septic shock still



micro-organisms in the blood or tissue (8.9). It is
well known that the gastrointestinal tract is the
main source of endotoxin (10). Due to injuries
from blunt multiple tranma, burns intestinal
ischemia and re-perfusion, food deprivation or
exogenously introduced endotoxin, an increase in
intestinal mucosal permeability may result in the
pathological migration of live bacteria into the
blood-stream as well as to gut-associated
lymphoid structures (11).

G-CSF (granulocyte colony-stimulating
factor). a glycoprotein that stimulates
granulocyte colonies, has been successfully used
to treat critical infections in neutropenic patients
(12) and in some non-neutropenic conditions
(13). Therefore, we studied the effect of G-CSF
on bacterial translocation in an experimental
cndotoxemia model with LPS 055: B>
(Escherichia coli Lipopolysacharide).

MATERIALS AND METHODS

68 adult male mice from the Suleyman
Demirel University, Laboratory Animal Breeding
Unit were used in the study. Animals were
housed under conventional envirommental
conditions, at ambient temperature with free
access to pellet rodent chow and tap water ad
libituin in the experiment. All of the guiding
principles in the care and use of the animals werc
strictly adhered to throughout the entire study.

A preliminary study was performed to
obtain the sublethal endotoxic dosage of
endotoxin (Escherichia coli Lipopolysacharide
LPS 055: B5) (Sigma, St Louis Missouri. USA)
with ten animals. Seventeen mice were allocated
to each group. The first group received I ml
physiologic saline intraperitoneally (ip). In group
II G-CSF (Neupogen, Roche. Switzerland)
(50mg/kg) was given ip, in group III LPS 055: BS
(20mg/kg-1) was given ip and in group IV 24
hours after G-CSF application endotoxin was
applied ip (Table 1).

24 hours later, animals were anaesthetised
with ketamine (100mg/kg ip) + xylazine (4mg/kg
ip) intraperitoneally and midline laparotony was
performed under aseptic conditions and blood

Table 1: Study groups.

Groupl (control) 0.9% NaClL. , | ml ip
Group 11 G-CSF ip

Group III Endotoxin ip

Group IV G-CSF ip + Endotoxin (24 h later) ip
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samples were collected by sterile cardiac
puncture. Samples of blood (I ml) from each
animal were placed in a blood culturc bottle
containing brain heart infusion (BHI1) broth for
acrobic growth and the bottles were incubated for

7 days at 37°C. Subsequent subculturcs were
performed using blood agar base aftcr 48 h and
cosin-niethylene bluec agar after 7 days. An
additional 0.5 ml of blood was drawn (o cvaluate
the peripheral leukocyle count. Mesenteric lvmph
nodes. spleen and liver specimnens were removed.
weighed and homogenised in 2 ml BHI broth
with the sterile-scalpel method of hoinogenising
tissue. Homogenates werc placed on EMB and
blood agar. After 24 and 48 h of acrobic
incubation at 37 oC. the plates were cxamined
and bacteria identified wusing  standard
microbiological techniques.

Statistical evaluation was donc using
Independent Student's 1 test and differences were
accepled as statistically significant when the p
value was less than 0.05,

RESULTS

In the endotoxin applied groups (n=34) no
death was secn in animals duc to endotoxcmia
during the experiment. After applying cndotoxin
animals became calnt in the first 2 hours and
pilocrection devecloped in 6 hours. After
piloerection animals lost their normal activity.

Leukocyte counts of group II. Ill and IV
were significantly higher than the coutrol group
(p<0.05). In-group IV it was also significantly
higher than other groups (p<0.05) (Table 2).

No colony-forming bactcria could be
isolated from any of the samnples obtaincd from
animals in the control and G-CSF applied group.
which indicated the absence of bacterial
translocation in these micc (Table 3). In the
endotoxemia group bacteria (E.coli) were
isolated from blood and tissue spccimens in 8
animals. In group 1V (endotoxin+G-CSF) therc
were colony forming bacteria (E.coli) in §
animals. but it was limited to mescnteric lymph
nodes. In blood, liver and splecen samples no

Table 2: Leukocyte counts.

Groups Leukocyte counts/mm> {(mean + sd)
I 2170 + 666

1l 5222 + 1117

11 5033 + 1877

v 8620 + 1819




Table 3: Incidences of the presence of bacteria in tissue samples.

Groups Lym ph nodes Liver Spleen Blood
1 R - - -
11 - - - -
111 3 2 3 3
v 5 - - -

bacteria could be isolated (Table 3).
DISCUSSION

It is widely accepted that any injury
(including exogenously applied endotoxin (14))
that disrupts the integrity of intestinal mucosa
may facilitate the migration of bacteria out of the
lumen which (hen triggers the complex
intcractions betwecn immunological defence
mechanisius and invading pathogens (15). The
translocation ol pathogen bacteria itself is
regarded as an important ctiologic factor for the
development of multiple organ failure in injured
paticnts (11). In the presented study it was found
that after E.coli lipopolysaccharide application.
baclterial growth was seen in mesenteric lymph
nodes, liver. spleen and blood cultures.
Prcvention of infection after major trawma or
hemorrhagic shock offers the added benefit of
rcduction in both morbidity and the cost and
complications as hospital care. G-CSF was used
as a preventive agent in this study design. G-CSF
was found (o be efficacious in a model of sepsis
involving cecal ligation and puncture in mice by
increcasing the survival rate when administered
cither before or at the time of cccal ligation and
puncture (16). In another study G-CSF was
show1 (0 be effective as an additional element to
tlic concept of prophylaxis (17).

The cffect of G-CSF on bactenal
translocation may bc rclated to several
mechanisms. G-CSF has some qualitative effects
on peritoncal defense cells (e.g. macrophages,
polymorhonuclear leukocytes). In this model it
was seen that G-CSF could not prevent bacterial
translocation, but it prevented the spreading of
microorganisms to other organs (liver, spleen,
blood). The beneficial effects of G-CSF on
chemothaxis, neutrophil phagocytosis, and
bactericidal activities were demonstrated by
scveral studies (18, 19). In hemorrhagic shock
models G-CSF was found to be effective in
preventing bacterial translocation, and is believed
to increasc the efficiency of the killing activity of
first-line defense cells, which in turn results in

betler annililation of the translocated bacteria
(20). G-CSF can also augment the recruitinent of
neutrophils into mesenteric lymph nodes. It is
well known that bacterial products and
inflammatory mediators stimulate the production
of G-CSF (13). In a study of Gross-Weege et al.
it was shown that serum levels of G-CSF
increased during the acute infectious process
(21). Higher G-CSF levels were 1more frequently
obscrved in  patients without infcctious
complications and in patients who survived (21).
Although the fact that G-CSF has been found to
modulate the expression of surface FC receplors
for Ig A (22), in our study G-CSF could uot
prevent the translocation of bacteria. but the
peripheral leukocyte numbers were significantly
increased in the endotoxin + G-CSF applied
group. Gorgen | et al has shown that G-CSF
prevented lethality induced by LPS endotoxin by
stimulating alveolar macrophages, bone marrow
macrophages. Kupffer cells or peritoneal
macrophages (23). Mononuclear phagocytes,
which are the most likely candidate for a first line
cncounter with the invading microorganisms,
could prevent the systemic bacterial spreading
through liver, spleen, blood and limited the
bacteria to mesenteric lymph nodes in this study
design. The doses of endotoxin given to mice
should be the endpoint of this result.

In conclusion. LPS 055: B5 endotoxemia
causes translocation of E.coli from gut and G-
CSF could not prevent the bactenal translocation.
but it prevented a systemic expansion of baclcria
and limited the spread of bacteria to mesenteric
lymph nodes.
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