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Abstract
Targeted Interleukin (IL)-10 therapy improves survival in preclinical models of critical illness, and
intestine-specific IL-10 decreases inflammation in models of chronic inflammatory disease. We
therefore sought to determine whether intestine-specific overexpression of IL-10 would improve
survival in sepsis. Transgenic mice that overexpress IL-10 in their gut epithelium (Fabpi-IL-10 mice)
and wild type (WT) littermates (n=127) were subjected to cecal ligation and puncture with a 27-
gauge needle. Seven-day survival was 45% in transgenic animals and 30% in WT animals (p≤0.05).
Systemic levels of IL-10 were undetectable in both groups of animals under basal conditions and
were elevated to a similar degree in septic animals, regardless of whether they expressed the
transgene. Local parameters of injury including gut epithelial apoptosis, intestinal permeability,
peritoneal lavage cytokines and stimulated cytokines from intraepithelial lymphocytes were similar
between transgenic and wildtype mice. However, in stimulated splenocytes, pro-inflammatory
cytokines MCP-1 (189 ± 43 pg/ml vs. 40 ± 8 pg/ml) and IL-6 (116 ± 28 pg/ml vs. 34 ± 9 pg/ml) were
lower in Fabpi-IL-10 mice than WT littermates despite the intestine-specific nature of the transgene
(p<0.05). Cytokine levels were similar in blood and bronchoalveolar lavage fluid between the two
groups as were circulating LPS levels. Transgenic mice also had lower white blood cell counts,
associated with lower absolute neutrophil counts (0.5 ± 0.1 103/mm3 vs. 1.0 ± 0.2 103/mm3, p<0.05).
These results indicate that gut-specific overexpression of IL-10 improves survival in a murine model
of sepsis, and interactions between the intestinal epithelium and the systemic immune system may
play a role in conferring this survival advantage.
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INTRODUCTION
IL-10 is an anti-inflammatory cytokine that has been demonstrated to play a major role in the
pathophysiology of critical illness. Plasma IL-10 levels in septic patients correlate with the
magnitude of the systemic inflammatory response syndrome (SIRS) and elevated systemic
levels are associated with poor outcome (1;2). In human volunteers, IL-10 administration
prevents the fever and elevation of tumor necrosis factor alpha (TNFα), IL-6, and IL-18 levels
induced by lipopolysaccharide (LPS) (3). The functional role of IL-10 in mediating mortality
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has been extensively studied in animal models with conflicting results. Manipulating the
cytokine systemically by exogenous delivery, anti-IL10 antibodies, or using knockout animals
improves, worsens or has no effect on survival in mice given LPS or in more authentic models
of sepsis depending on timing of administration and model used (4-6).

Systemic levels of IL-10 do not necessarily correlate with local concentration or function as
evidenced by the fact that IL-10 levels in bronchoalveolar lavage (BAL) fluid of patients with
early onset acute respiratory distress syndrome are significantly lower in non-survivors than
in patients who survive the disease (7). The disconnect between systemic levels and local levels
and/or function has led investigators to pursue targeted administration of IL-10 in an attempt
to focus therapeutic effects on a single tissue of interest while avoiding potential detrimental
systemic effects (2). For example, Moldawer’s group introduced IL-10 into the lungs via an
adenoviral vector administered intratracheally and then induced SIRS by zymosan injection.
Lung-specific administration of IL-10 improved survival with a dose of 107 particles but
increasing the dose to 109 particles worsened outcome when systemic IL-10 levels rose (8).
The same group has also demonstrated that targeted administration of IL-10 to the thymus
decreases apoptosis and improves mortality in sepsis (9).

In addition to its role in critical illness, IL-10 has been demonstrated to play a role in a number
of other diseases. One important example that has been studied extensively is inflammatory
bowel disease, where the balance between the gut epithelium and the immune systemic is
chronically altered. IL-10 knockout mice develop spontaneous colitis (10) which is ameliorated
by administration of IL-10 (11). The importance of intestine-specific IL-10 in the balance
between the gut mucosa and immune system was demonstrated by the development of
transgenic mice that overexpress this cytokine exclusively in their intestinal epithelium (12).
Compared to WT animals, Fabpi-IL-10 mice have increased numbers of intraepithelial T-
lymphocytes (IELs) and IgA producing B cells in their lamina propria. Activated IELs in
transgenic mice have lower levels of Th1 cytokines TNFα and interferon gamma (IFNγ) but
increased levels of the Th2 cytokine TGFβ. Importantly, Fabpi-IL-10 mice have decreased
intestinal inflammation in two separate models of inducible colitis compared to WT mice, and
introducing the transgene into IL-10-/- mice ameliorates the rectal prolapse seen in knockout
mice.

Based upon a) the role systemic IL-10 has in sepsis, b) the role targeted IL-10 delivery has in
improving mortality in critical illness, c) the role intestine-specific IL-10 has in ameliorating
chronic inflammatory disease, and d) the role the gut has as the “motor” of the systemic
inflammatory response (13;14), we examined Fabpi-IL-10 mice in sepsis to determine the role
of intestine-specific delivery of IL-10 in a disease which has been estimated to kill 210,000
people annually (15).

METHODS
Sepsis Model

CLP was performed on Fabpi-IL-10 mice (12) (a generous gift from Hilde Cheroutre, La Jolla
Institute) and WT C57/BL6 mice by the method of Baker et al. (16). Anesthesia was induced
with 5% isoflurane and maintained with the same agent at a flow of 2.5%. Following a midline
incision, the cecum was externalized, ligated with 4-0 silk approximately 5 mm from the
ileocecal junction, and punctured once with a 27 gauge needle. After gently squeezing to
extrude a small amount of stool, the cecum was then replaced into the abdomen, and the incision
was closed in two layers. Septic mice were injected with 1mL of 0.9% saline subcutaneously
immediately after wound closure to compensate for insensible fluid loss during the procedure.
Sham operated mice were treated identically but without ligation or puncture of the cecum. All
animals were maintained on 12 hour light-dark cycles in a specific pathogen-free environment
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with free access to food and water at all times. Experiments were conducted in accordance with
the National Institute of Health guidelines for the use of laboratory animals and with approval
of the Washington University Animal Studies Committee.

Survival Studies
Survival experiments comparing WT and transgenic mice subjected to CLP were conducted
in age-matched mice by an investigator blinded to the presence or absence of the IL-10
transgene. Animal survival was recorded for 7 days after the onset of sepsis.

Intestinal Immunohistochemistry
All non-survival experiments were performed on different cohorts of animals sacrificed 24
hours following CLP unless otherwise specified. Following euthanasia, the small intestine was
removed, opened along the longitudinal axis, washed in 10% formalin to remove luminal
contents and fixed in the same solution. Apoptotic cells were identified by examination of
hematoxylin-eosin (H&E) stained slides of the intestine by morphological identification of
nuclear fragmentation (karyorrhexis) and cell shrinkage with condensed nuclei (pyknosis).
Apoptosis was quantified by counting apoptotic cells in 100 well-oriented crypt-villus units as
previously described (17;18). A well-oriented unit consisted of a villus sectioned parallel to
the crypt-villus axis with an unbroken epithelial layer extending from Paneth cells at the crypt
base to the villus tip.

To evaluate intestinal cytokine production, paraffin-embedded intestinal tissues were
deparaffinized and rehydrated, endogenous peroxidase activity was blocked by incubating in
1% H2O2 in phosphate buffered saline for 15 minutes at 23° C. Antigen retrieval was performed
by heating slides in citrate buffer (pH 6.0) for 45 minutes using a pressure cooker. To stain for
IL-6, sections were incubated with polyclonal rat anti-IL-6 (1:30; BD Pharmingen, San Jose,
CA) for one hour at 23° C, followed by secondary goat anti-rat antibody (1:200; Vector
Laboratories, Burlingame, CA) for 30 minutes at 23° C. After rinsing, slides were incubated
with a tertiary streptavidin-HRP complex (1:500; DAKO, Carpinteria, CA) for one hour at 23°
C, developed with metal-enhanced diaminobinzidene (DAB), and counterstained with
hematoxylin. To stain for MCP-1, sections were incubated with polyclonal goat anti-MCP-1
(1:20; R & D Systems, Minneapolis, MN) for one hour at 23° C, followed by secondary rabbit
anti-goat antibody (1:200; Vector Laboratories, Burlingame, CA) for 30 minutes at 23° C.
After rinsing, slides were incubated with Vectastain ABC Elite (Vector Laboratories,
Burlingame, CA) for 30 minutes at 23° C, developed with DAB, and counterstained with
hematoxylin.

Intestinal Permeability
Intestinal permeability was evaluated using an everted gut sac model (19;20) to the fluorescent
tracer FITC dextran (FD4). Intestinal segments were prepared in Krebs-Henseleit bicarbonate
buffer (KHBB), everted onto a rod, secured to a syringe containing KHBB and gently distended
with 1.5 mL of KHBB. The everted gut sac was then suspended in a beaker with KHBB and
FD4 (20ug/mL) for 30 minutes while being aerated continuously by a bubbling mixture of 95%
O2 and 5% CO2 at 37°C. After incubation, the dimensions of the gut sac were measured and
a sample from inside the sac was aspirated to establish serosal concentration. Mucosal and
serosal samples were centrifuged and resulting supernatant diluted with PBS. Fluorescence
was measured using a spectrophotometer at an excitation wavelength of 492 nm and an
emission wavelength of 515 nm. Mucosal surface area, permeation rate and mucosal to serosal
clearance of FD4 were calculated using published equations.
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Peritoneal Lavage
Peritoneal fluid was collected by administering 5-6 mL of 0.9% saline into the peritoneum of
a mouse with a 22g catheter taking care to avoid injury to internal organs or vessels. Fluid was
withdrawn through the catheter after gently shaking the mouse.

Peripheral blood differential and cytokine analysis
Mice were anesthetized and blood was drawn from the inferior vena cava caudal to the splenic
bifurcation using EDTA coated syringes immediately prior to sacrifice. Whole blood was either
sent for complete blood count with manual differential (performed by Division of Comparative
Medicine) or spun down for cytokine analysis according to manufacturer specifications using
a cytometric bead array (BD Biosciences). Additionally, a single set of experiments was
performed examining IL-10 levels by ELISA (DuoSet) according to manufacturer
specifications, using blood taken 12 hours after CLP or sham laparotomy. The rationale for
using ELISA on this single set of experiments was that they were performed prior to our having
equipment to perform cytometric bead array, which was used on all subsequent cytokine
experiments.

IEL Isolation
IELs were collected from the small intestine using a variation of a method described by Todd
et al. (21). Following removal of the small intestine, fecal matter was removed by inserting a
14 gauge catheter into the duodenal opening and gently flushing the lumen with 10 mL of
modified, cold RPMI (1L RPMI, 10% fetal calf serum, 1mL penicillin/streptomycin, 10mL
glutamine, 0.1mM NEAA, 55uM beta-mercaptoethanol) over 3 minutes at low pressure to
avoid perforation or damage to the mucus layer. The intestine was then flushed again at low
pressure with 10 mL of modified, cold RPMI over several minutes and the eluate saved. This
was followed by squeezing the intestine downward with thumb and forefinger from the
duodenum to distal ileum without tearing, to extrude mucus and cellular contents. These two
steps were repeated five times and all eluates and extrusions pooled together for each intestine.
The eluate was then passed through a 70 micron nylon cell strainer. The suspension was then
washed twice for 8 minutes at 1200 rpm at 4°C and the cells resuspended in modified RPMI
and stimulated as described below.

Splenocyte Isolation
The spleen was removed from the abdomen, ground, and passed through a 70 micron nylon
cell strainer with FACS buffer (+1mM EDTA). Cells were spun down and washed at 1200 rpm
at 4°C for 10 minutes. After resuspension in 1mL of FACS buffer, red blood cells were removed
by passing through Histopaque and washed again in FACS buffer. The cells were then
resuspended in modified RPMI and stimulated as described below.

Lymphocyte Stimulation
Ten uL of cell suspension was used to determine cell count/mL by trypan blue exclusion.
Percentage lymphocytes were assessed using flow cytometry (for IELs). Equal numbers of
lymphocytes were incubated overnight with anti-CD3/CD28 or 10 μg/ml LPS (from E. coli
055: B5 cell-culture tested; Sigma, St. Louis, MO) at 37°C in a 5% CO2 cell incubator. Cell
suspensions were spun down and the supernatant assayed for cytokines (22).

Endotoxin Determination
LAL Pyrochrome Chromogenic Test Kit (Associates of Cape Cod, Woods Hole, MA) was
used according to manufacturer specifications to determine LPS concentration present in the
bloodstream.
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Bronchoalveolar Lavage
An incision was made along the midline of the neck exposing the trachea. The trachea was
ligated proximally with 4-0 silk and a 22 gauge catheter inserted distal to the ligation. The
lungs were then inflated with 1mL of 0.9% saline through the catheter and returning fluid was
withdrawn slowly.

Statistical Analysis
Data comparing two groups was performed using the student’s T test. Differences in group
survival were evaluated using log-rank analysis. All data was analyzed on the statistical
program Prism 4.0 (GraphPad Software, San Diego, CA) and are presented as mean ± SEM.
A p value ≤0.05 was considered to be significant.

RESULTS
Systemic Il-10 levels are similar in transgenic and WT mice

To confirm that Fabpi-IL-10 mice do not have elevated systemic IL-10 levels at baseline, IL-10
levels were assessed from unmanipulated WT and transgenic mice (Fig. 1). To examine
whether the stress of surgery altered systemic IL-10 levels differently in transgenic and WT
mice, both underwent sham laparotomy and had blood drawn 12 hours later. IL-10 levels were
at or below the lower limits of detection in unmanipulated and sham operated mice (Fig. 1).
Additionally, to determine whether gut-specific overexpression of IL-10 would change
systemic levels of IL-10 following sepsis, Fabpi-IL-10 and WT were subjected to CLP and
sacrificed 12 hours later. Both groups of animals had increased IL-10 levels compared to
unmanipulated or sham animals, but there were no statistically significant differences between
septic transgenic and septic WT mice (Fig. 1, p=0.43).

Intestine specific IL-10 overexpression improves survival following sepsis
WT and Fabpi-IL-10 mice (n=127 total) were subjected to a 1×27 CLP and followed seven
days for survival. Transgenic animals had improved survival compared to WT littermates
(p≤0.05, Fig. 2).

Effect of IL-10 overexpression on local physiologic parameters
Gut epithelial apoptosis was similar in WT and transgenic mice (Fig. 3). No differences in
permeability to the fluorescent tracer FD-4 were noted between the two groups nor were there
detectable differences when the intestine was stained for the chemokine monocyte
chemoattractant protein-1 (MCP-1) or IL-6 (data not shown). Levels of TNFα, MCP-1 and
IL-6 in peritoneal lavage fluid were elevated to a similar degree in both WT and transgenic
animals (Fig. 4) while IFNγ and IL-12 were undetectable. To determine if IL-10 overexpression
in the gut had secondary effects on immune cells within the intestine, IELs were also isolated
and stimulated with anti-CD3/CD28. Stimulated IEL cytokine levels were similar between WT
and transgenic animals (Fig. 5).

Effect of IL-10 overexpression on systemic physiologic parameters
Analysis of pro- and anti-inflammatory serum cytokines TNFα, MCP-1, IL-10 and IL-6 24
hours after CLP demonstrates a trend towards higher levels in Fabpi-IL-10 mice compared to
WT littermates but none of these reached statistically significance (Fig. 6). Circulating levels
of LPS were similar between WT and transgenic mice (Fig. 7).

To determine if IL-10 overexpression in the gut had secondary effects on immune cells outside
the intestine, splenocytes were isolated and stimulated with either anti-CD3/CD28 or LPS.
With anti-CD3/CD28 stimulation, there was a significant decrease in stimulated levels of the
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pro-inflammatory cytokines MCP-1 and IL-6 24 hours after CLP without alterations in
TNFα or IFNγ (Fig. 8). There were no differences in LPS reactivity between WT and transgenic
mice in IL-6, TNFα or IFNγ ((Fig. 9). Of note, in contrast to anti-CD3/CD28 stimulation,
MCP-1 levels were below the limit of detection following LPS stimulation. Since the gut has
secondary effects on the lung (23) and BAL IL-10 levels have been demonstrated to be different
in critical illness survivors (7), lung histology and BAL fluid were also evaluated. Pulmonary
histology was similar in transgenic and WT mice and cytokine analysis of BAL fluid revealed
no major increases in any cytokine measured in either group (data not shown).

An examination of peripheral blood demonstrated that white blood cell counts were lower in
septic Fabpi-IL-10 mice than their WT littermates (Fig. 10). Manual differential revealed that
this was due to a lower absolute neutrophil count, without differences in absolute lymphocyte
count (Fig.10).

DISCUSSION
This study demonstrates that intestine-specific overexpression of IL-10 improves survival in
a well-accepted model of murine sepsis. The survival advantage is associated with a decrease
in pro-inflammatory cytokines released by activated splenocytes. However, it was not
associated with differences in any local (intestinal) parameter measured, nor was it associated
with any differences in serum or BAL cytokines or with circulating LPS levels or LPS
reactivity. While intestinal IL-10 has long been understood to play a major role in the
pathogenesis of chronic inflammatory bowel disease by interactions between the gut epithelium
and the immune system, these results are the first to demonstrate the importance of gut-specific
IL-10 in sepsis.

Theoretically, gut-specific overexpression of IL-10 could improve host survival in sepsis by
affecting local or systemic parameters or impacting both intestinal and extra-intestinal
physiology. Our results indicate that despite the gut-specific nature of the transgene,
extraintestinal effects appear to predominate. Specifically, there appears to be cross-talk
between the intestinal epithelium and the systemic immune system, wherein splenocytes
generate a smaller pro-inflammatory response in Fabpi-IL-10 mice than in WT mice. This
immune interaction appears to be compartmentalized since stimulated IL-6 and MCP-1 levels
are lower in splenocytes but not in IELs. Further, this effect is independent of LPS since
circulating endotoxim levels are similar in both transgenic and WT mice and LPS reactivity is
similar in both. While alterations in stimulated cytokines are not associated with alterations in
cytokine levels in serum, peritoneal lavage or bronchoalveolar lavage fluid, stimulated
cytokines may actually be more reflective of what is happening in a host’s microenvironment
than measurements obtained on a more global level. There are precedents in the literature where
systemic and local cytokine cytokines vary widely. For instance, discrepancies between the
significance of systemic IL-6 levels and local IL-6 levels in sepsis have previously been
demonstrated (24). Multiple studies demonstrate that elevated serum IL-6 correlates with
increased mortality (25-28) yet paradoxically this can simultaneously be associated with
diminished local activity. It appears that both elevated and absent IL-6 are associated with
increased mortality (29), and it is possible that the lower levels of IL-6 generated in septic
Fabpi-IL-10 mice represent a more homeostatic middle ground than those seen in septic WT
mice.

The fact that the survival advantage conferred in transgenic animals was independent of any
intestinal parameter measured was a surprise. We assumed that alterations seen in IEL number
and cytokine production in Fabpi-IL-10 mice under basal conditions (12) would have been
exacerbated by the marked inflammatory state seen in sepsis. Similarly, since IL-10 has been
shown to block T-cell induced apoptosis in intestinal epithelial cells in vitro (30) and preventing
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gut epithelial apoptosis is associated with improved survival in sepsis (31;32), it was reasonable
to hypothesize that the survival benefit conferred with IL-10 overexpression would be
associated with decreased intestinal cell death. However, this turned out not to be the case.
Additionally, IL-10 knockout mice have increased intestinal permeability (33) while
administration of IL-10 to septic mice has been shown to decrease intestinal permeability
(34). However, despite the physiologic rationale for expecting differences between transgenic
and WT mice, permeability, like other local parameters measured, was similar between the
two groups. We therefore conclude that local parameters play a minor (if any) role in the
saltatory effect of gut-specific IL-10 overexpression, while extraintestinal parameters resulting
from gut-immune crosstalk predominate, with the gut functioning as the “motor” of the
systemic inflammatory response syndrome primarily by affecting non-intestinal tissue.

The biological significance of the relative leukopenia seen in transgenic mice is unclear. While
neutrophils play a key part of the innate response to local infection and injury, their continued
presence results in collateral damage to host tissue and has been implicated in the pathology
of the tissue injury associated with sepsis (35). However, we have no evidence to suggest that
the small decreases in systemic neutrophil levels in transgenic mice correlate with altered
neutrophil function at target organs or with changes in neutrophil demargination. It is possible
that the static nature of obtaining only a single timepoint measurement (taken 24 hours before
the earliest mortality of animals in either group) fails to account for a dynamic immune process
that would have been apparent if white blood cell counts were measured at multiple timepoints.
Alternatively, despite the fact that the neutrophil data comes from 18 animals that otherwise
had similar hemoglobin and platelet levels on their complete blood counts, it is possible that
this represents a difference that is statistically random or statistically significant but of limited
biological significance.

This study has a number of limitations. At baseline, transgenic mice exhibit subtle differences
locally in the intestine. Since we did not observe local differences in septic mice, this means
either that a) the effects of sepsis overwhelm the basal differences between transgenic and WT
mice or b) our interpretation that no meaningful local differences exist is incorrect and the
apparent similarities actually represent a pseudonormalization phenomena. In light of the fact
that Fabpi-IL-10 and WT mice appear grossly similar at baseline but have different mortalities
in sepsis, we think it is more likely that the severe inflammatory changes induced by sepsis
predominate over the basal local inflammatory changes; however, we cannot rule out that by
overlaying a septic insult on two animals with subtly different local immune responses, we
may be masking true differences in their inflammation-induced local immune response.
Additionally, although the number of splenocytes in each sample was normalized at the outset
and we have no evidence of differential lymphocyte apoptosis, we cannot rule out differential
splenocyte death between samples during incubation as the cause of the observed differences
in cytokine production. Also, although systemic IL-10 levels are statistically similar in
transgenic and WT mice 12 and 24 hours following CLP, a comparison of figures 1 and 6
demonstrates a difference in the direction of the trend, with absolute IL-10 levels lower in
transgenic mice at 12 hours and higher at 24 hours. While there is no evidence that transgenic
mice are secreting IL-10 systemically in either this study or the initial description of Fabpi-
IL-10 mice, it is possible that if we continued tracking levels at later timepoints, we may have
seen statistically significant differences in serum IL-10 levels. Finally, transgenic studies have
the inherent limitation of the lifelong presence of the transgene. Thus, IL-10 was overexpressed
in Fabpi-IL-10 mice prior to the induction of sepsis, and we cannot conclude that similar results
would be obtained if IL-10 was given in a tissue-specific manner in a post-treatment model.
Finally, despite our novel finding that intestine-specific expression of IL-10 (as opposed to
systemic IL-10 or targeted lung or thymic administration) is sufficient to decrease sepsis-
induced mortality, the experiments presented herein fail to discover a definitive mechanism
underlying the survival advantage in Fabpi-IL-10 mice.
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Despite these limitations, our results demonstrate that intestine-specific overexpression of
IL-10 confers a survival advantage in sepsis, and this is associated with differences in pro-
inflammatory cytokine expression in activated splenocytes. Further investigation into crosstalk
between the gut epithelium and the immune system should yield additional insights into why
gut-specific IL-10 overexpression leads to improved survival from sepsis in the absence of any
obvious differences in intestinal physiology.
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Fig. 1. Systemic IL-10 levels in WT and transgenic mice
Serum IL-10 levels are either undetectable or at the lower limits of detection in both
unmanipulated (n=4-5) WT and Fabpi-IL-10 mice as well as in those subjected to sham
laparotomy (n=3-4). Serum IL-10 levels rise 12 hours after CLP but are statistically similar
between WT and transgenic mice (n=7-9).
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Fig. 2. Effect of intestine-specific IL-10 on mortality following CLP
Seven-day survival is higher in Fabpi-IL-10 mice than WT mice following CLP. Survival
curves begin separating two days following CLP and continue to be different one week
following the onset of sepsis.
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Fig. 3. Gut epithelial apoptosis 24 h following CLP
The number of apoptotic cells quantitated in H&E-stained sections is similar in both WT and
transgenic mice (n=7-9 animals/group).
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Fig. 4. Cytokine levels in peritoneal lavage fluid 24 h after CLP
TNFα, MCP-1 and IL-6 levels are similar in both Fabpi-IL-10 and WT mice (n=7-9 animals/
group).
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Fig. 5. Cytokine levels in stimulated IELs 24 h after CLP
One day after sepsis was induced in WT and transgenic mice, IELs were isolated and stimulated
with anti-CD3/CD28. Levels of TNFα, IFNγ, MCP-1 and IL-6 were similar in Fabpi-IL-10
and WT animals (n=7-8 animals/group).
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Fig. 6. Serum cytokines following CLP
TNFα, MCP-1, IL-10 and IL-6 were statistically similar between Fabpi-IL-10 and WT mice
24 hours after CLP (n=8-10 animals/group).
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Fig. 7. LPS levels 24 h following CLP
Circulating LPS levels were similar between Fabpi-IL-10 and WT mice (n= 7-8 animals/
group). Intestinal IL-10 overexpression does not limit the release of this toxin from the gut in
sepsis.
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Fig. 8. Cytokine levels in splenocytes stimulated with anti-CD3/CD28 24 h after CLP
Levels of MCP-1 and IL-6 released from stimulated splenocytes were lower in Fabpi-IL-10
mice than in WT animals. Asterisks represents p values <0.05. In contrast, levels of TNFα and
IFNγ levels produced by stimulated splenocytes was similar between transgenic and WT
animals (n=8-10 animals/group).
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Fig. 9. LPS reactivity of splenocytes 24 h after CLP
No statistically significant differences were identified between transgenic and WT mice in any
cytokine evaluated (n= 7-8 animals/group).
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Fig. 10. White blood cell count and differential in transgenic and WT mice 24 hours after CLP
Total WBC count was lower in Fabpi-IL-10 mice. Manual differential demonstrates this is due
to a decrease in absolute neutrophil count without alterations in absolute lymphocyte count
(n=8-10 animals/group).
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