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Abstract
This study examined whether acute alcohol (EtOH) intoxication before burn injury potentiates
postburn intestinal tissue damage and whether neutrophils have any role in the damage under those
conditions. Male rats (~250 g) were gavaged with EtOH to achieve a blood EtOH level of
approximately 100 mg/dL or with saline and received either approximately 12.5% or
approximately 25% total body surface area (TBSA) burn or sham injury. Rats were killed at 4 or
24 h after injury, and various parameters were measured. As compared with sham animals, burn
injury alone (regardless of size) resulted in a significant increase in intestinal tissue
myeloperoxidase (MPO; an index of neutrophil infiltration) activity and IL-18 levels 4 h after
injury. Furthermore, rats receiving 25% TBSA, but not 12.5%, burn exhibited intestine edema.
The IL-18 and MPO activity were normalized at 24 h after injury in rats receiving 12.5% TBSA
burn, whereas these parameters remained elevated at 24 h in rats with 25% burn. The presence of
EtOH in rats at the time of burn injury exacerbated the levels of IL-18, MPO activity, and edema
at 4 and 24 h after burn injury. Treatment of rats with anti–IL-18 antibodies or with anti-neutrophil
antiserum prevented the increase in the above parameters after EtOH and burn injury, except that
the depletion of neutrophils did not prevent the IL-18 increase. In summary, these findings suggest
that acute EtOH intoxication exacerbates postburn intestinal tissue damage after burn injury, and
that it is, in part, neutrophil mediated.
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INTRODUCTION
Major burn injury results in impaired host defense and organ tissue damage, which is the
leading cause of morbidity and mortality in the injured host (1–5). Furthermore, an
association between alcohol (EtOH) intoxication and burn injury has been recognized in
many previous studies (6–10). These studies have indicated that burn patients who sustained
injury while intoxicated exhibit a higher incidence of infection and require additional care
compared with the patients who have not consumed EtOH before burn injury (6–11). The
mechanism by which EtOH intoxication potentiates postinjury complications remains
largely unknown. In a recent study, we examined the effect of EtOH and burn injury on
intestine permeability and immune functions because the intestine is a critical organ that
plays a role in the development of organ dysfunction in trauma, burn, and intensive care unit
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patients (12,13). Findings from this study showed that EtOH intoxication before burn injury
exacerbates the suppression of intestine immunity, deteriorates intestinal barrier functions,
and increases intestine bacterial translocation (12,14–16). Furthermore, a combined insult of
EtOH intoxication and burn injury increases intestinal tissue myeloperoxidase (MPO)
activity (an index of neutrophil infiltration), IL-18 production, edema formation, and
intestine permeability 24 h after injury (12,16,17).

Neutrophils, an essential component of the immune system, are the first line of defense
against infectious agents, such as bacteria, viruses, and fungi. They quickly migrate to the
site of infection, and by producing a variety of factors, such as cytokines, enzymes, and
reactive oxygen species, kill pathogens. Although these functions of neutrophils are
beneficial to host defense, inappropriate activation of neutrophils resulting in excessive
release of proteases and reactive oxygen species are known to cause tissue damage in many
inflammatory conditions, including burn, trauma, and sepsis (4,18–21). Furthermore, both
experimental and clinical findings indicate that burn injury size profoundly influences
alterations in host immune defense (2,22,23). Several lines of evidence indicate that patients
with major burn injury (>20%) total body surface area (TBSA) are more likely to develop
complications and are transferred to major burn center (24). However, in addition to burn
size, other factors such as age, sex, and preclinical manifestation can also influence the
outcome of burn patients, especially the patients with small burn injury (25,26). Similarly,
EtOH exposure at the time of burn injury is being increasingly recognized as a factor that
further complicates postburn pathogenesis (6,10–12). Furthermore, a smaller burn, which by
itself may not have an adverse effect on host defense but when combined with existing
conditions such as EtOH intoxication, may become detrimental. In this study, we used
12.5% and 25% TBSA burn injury and determined whether EtOH intoxication at the time of
injury influences postburn intestine tissue damage. Furthermore, we determined the role of
neutrophils in intestinal tissue damage after EtOH intoxication and burn injury. Because our
previous studies indicate the role of IL-18 in impaired intestinal barrier functions after EtOH
and burn injury, we also examined if IL-18 directly or indirectly, via neutrophil recruitment,
causes intestinal tissue damage.

MATERIALS AND METHODS
Animals and reagents

Male Sprague-Dawley rats (225–250 g) were obtained from Charles River Laboratories
(Wilmington, Mass). Rabbit anti-rat neutrophil antiserum was obtained from Accurate
Chemicals and Scientific (Westbury, NY). Anti-rat IL-18 antibody was obtained from R and
D Systems Inc. (Minneapolis, Minn).

Rat model of acute EtOH and burn injury—As described previously (14–16), rats
(~250 g) were randomly divided into four groups: saline + sham, EtOH + sham, saline +
burn, and EtOH + burn. In EtOH-treated groups, the levels of blood EtOH equivalent to 90
to 100 mg/dL were achieved by gavage feeding of 5 mL of 20% EtOH in saline. In saline
groups, animals were gavaged with 5 mL of saline. Four hours after the gavage with saline
or EtOH, all animals were anesthetized and transferred into a template, which was fabricated
to expose approximately 12.5% of the TBSA burn injury. The surface area was calculated
using Meeh formula (A = KW^2/3), where k was equal to 10 as described in the article of
Walker and Mason (27). For burn injury, animals were immersed in a boiling water bath
(95°C–97°C) for approximately 10 to 12 s. Sham-injured rats were subjected to identical
anesthesia and immersed in lukewarm water. For producing a 25% TBSA injury, rats
received burn or sham injury on both sides of their dorsum. This procedure resulted in third-
degree full-thickness burn injury and has been used in our previous studies (15,28). The
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animals were dried immediately and given fluid resuscitation (intraperitoneally) with 10 mL
of physiological saline. Animals were allowed to recover from anesthesia, returned to their
cages, and allowed food and water ad libitum. Separate groups of rats were killed at 4 and
24 h after injury. All the experiments were carried out in adherence to the National Institutes
of Health guidelines for the Care and Use of Laboratory Animals and were approved by the
Institutional Animal Care and Use Committee of the University of Alabama at Birmingham.

Treatment of rats with anti–IL-18 antibodies
A group of EtOH plus burn–injured rats was treated intraperitoneally with anti–IL-18
antibody (50–100 μg/kg body weight) immediately after burn injury.

Depletion of neutrophils
In a separate group, rabbit anti-rat neutrophil antiserum (0.3 mL diluted in 1 mL of
physiological saline) was injected intraperitoneally into the rats approximately 16 h before
injury (29). On 1 day after injury, blood samples were drawn from rats via cardiac puncture.
The depletion of neutrophils was confirmed by counting the neutrophil numbers in the blood
by using Hemavet-850 (Scientific Inc, Oxford, Conn) as reported in a previous study (29).

Preparation of intestinal tissue homogenates
Immediately after anesthetizing the rats, intestine was exposed, and a 3-cm-long segment of
small intestine was removed, cleaned, and snap-frozen in liquid nitrogen. The samples were
stored at −70°C (16). Equal weights of tissues (100 mg) from various groups were
suspended in 1 mL of a buffer (containing 0.5% hexadecyl-trimethylammonium bromide in
50 mM phosphate buffer, pH 6.0) and sonicated at 30 cycles twice for 30 s on ice.
Homogenates were cleared by centrifuging at 12,000 rpm at 4°C. The supernatants were
stored at −70°C. Protein levels in the homogenates were determined using the BioRad assay
kit (Hercules, Calif).

Measurement of MPO activity in intestinal tissue homogenates
The MPO activity in the tissue homogenates was measured as described previously (16).
Briefly, samples were incubated with a substrate, o-dianisidine hydrochloride. This reaction
was carried out in a 96-well plate by adding 290 μL 50 mM phosphate buffer, 3 μL substrate
solution (containing 20 mg/mL o-dianisidine hydrochloride), and 3 μL hydrogen peroxide
(20 mM). Samples (10 μL) were added to the wells to start the reaction. Standard MPO
(Sigma Chemical Co, St Louis, Mo) was used in parallel to determine MPO activity in the
sample. The reaction was stopped by adding 3 μL of sodium azide (30%). Plates were read
at 460 nm. The MPO activity was determined by using the curve obtained from the standard
MPO and normalized with protein.

Measurement of intestinal tissue IL-18 levels
IL-18 levels in intestinal tissue homogenates were measured using enzyme-linked
immunosorbent assay (ELISA) kits (BioSource International, Camarillo, Calif) following
manufacturer’s instructions. This ELISA kit detects only mature IL-18.

Measurement of intestinal tissue edema
For the measurement of edema, intestinal tissue water content was measured. In brief, small
intestines from various experimental groups were removed, weighed, and dried for 48 h at
80°C (16). Water content (%) of intestine tissue was calculated as (wet weight - dry weight)/
wet weight × 100.
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Intestine permeability
A separate group of animals was used for the measurement of intestine permeability. As
described previously (16), portal vein was cannulated under anesthesia using
polyethylene-50 tubing filled with heparin saline (10 U/mL) after a midline laparotomy.
Renal artery and vein in both kidneys were ligated. A 20-cm segment of small intestine
(ileum) was isolated without damaging the intestine and mesenteric structures, and a
polyethylene-50 tubing was inserted into the isolated intestine from the proximal end. A 1-
mL solution of 25 mg/mL of 4-kd fluorescein isothiocyanate–conjugated Dextran (FITC-
Dextran; Sigma Chemicals) was injected into the isolated intestine. Blood samples were
collected from the portal vein at 90 min after infusion of FITC-Dextran. Plasma was
separated by centrifuging at 4°C, 8000 rpm for 7 min, and was analyzed for FITC-Dextran
concentration using a fluorometer (FL500, Bio-Tek Instruments, Inc, Winooski, Vt) at an
excitation wavelength of 480 nm and an emission wavelength of 520 nm. The FITC-Dextran
concentration in plasma samples was calculated using standard curves prepared from
dilutions of FITC-Dextran in phosphate buffer saline.

Statistical analysis
Results are presented as mean ± SEM and were analyzed using an ANOVA statistical
program. The significance between the groups was determined using Tukey test (Statistical
Package for Social Sciences Software program, Version 2.0, Sigma Stat). A P < 0.05
between the two groups was considered statistically significant.

RESULTS
Intestinal MPO activity

As shown in Figure 1, there was no difference in MPO activity in the intestinal tissue of
sham-injured rats gavaged with saline or EtOH either at 4 h or at 24 h after injury. A
significant increase in MPO activity in the intestine was observed in rats receiving 12.5% or
25% TBSA burn injury alone in the absence of EtOH intoxication compared with sham-
injured rats regardless of EtOH intoxication at 4 h after injury. The MPO activity was
normalized at 24 h after injury in rats receiving 12.5% TBSA burn injury. In contrast,
intestinal MPO activity remained elevated at 24 h in rats receiving 25% TBSA burn injury in
the absence of EtOH exposure. Furthermore, intestinal MPO levels in rats receiving 25%
TBSA burn injury were significantly higher compared with the levels observed in rats
receiving 12.5% TBSA burn injury at both 4 and 24 h after injury. As indicated in Figures
1A, B, intestinal MPO activity was further increased (P < 0.05) in rats receiving a combined
insult of EtOH intoxication and burn injury (regardless of percent area) compared with rats
receiving either corresponding similar extent of burn injury in the absence of EtOH
intoxication or sham injury regardless of EtOH intoxication at 4 and 24 h after injury.

Intestinal edema
For edema formation, we measured water contents in the intestine. Results from these
measurements as shown in Figure 2 indicate no significant difference in intestinal edema in
sham rats receiving either EtOH or saline. Furthermore, a difference was also not found in
intestinal edema in rats receiving approximately 12.5% TBSA burn injury alone compared
with sham rats at 4 and 24 h after injury. However, a significant increase in intestinal edema
was observed in rats receiving either approximately 25% TBSA burn injury alone in the
absence of EtOH intoxication or a combined insult of EtOH intoxication and burn injury
regardless of the percent TBSA burn compared with sham-injured rats at 4 and 24 h after
injury (Fig. 2).
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IL-18 levels
There was no significant difference in IL-18 levels in the intestinal tissue of sham-injured
rats gavaged with saline or EtOH at either 4 or 24 h after injury (Fig. 3). However, after a
12.5% or 25% TBSA burn injury in the absence of EtOH intoxication, a significant increase
in IL-18 levels in the intestine was observed at 4 h after injury compared with rats receiving
sham injury, regardless of EtOH intoxication. At 24 h after injury, IL-18 levels were
normalized in rats receiving approximately 12.5% TBSA burn injury; however, IL-18
remained significantly elevated at 24 h in rats receiving 25% TBSA burn injury compared
with sham animals. A further significant increase in intestinal IL-18 levels was observed in
rats receiving a combined insult of EtOH intoxication and burn injury (regardless of percent
TBSA) as compared with rats receiving a similar extent of burn injury in the absence of
EtOH intoxication or sham injury, regardless of EtOH intoxication at 4 and 24 h after injury
(Fig. 3).

Administration of anti–IL-18 antibody prevents the increase in intestinal MPO activity and
edema

To perform these studies, EtOH plus burn–injured rats were treated with anti–IL-18
antibody (50–100 μg/kg) immediately after burn injury. In these experiments, we used
approximately 12.5% TBSA burn injury and did not include all four experimental groups.
Rather, we used only the EtOH plus burn group because this was the only group that showed
significant differences.

The effect of anti–IL-18 antibodies on intestinal tissue MPO activity and edema was
observed at 24 h after burn injury. Results presented in Figure 4 show that treatment of rats
with anti–IL-18 antibody significantly attenuated the increase in intestinal MPO activity
(Fig. 4B) and the development of edema (Fig. 4C). There was no significant difference
between the two doses of anti–IL-18 antibodies that were used to neutralize endogenous
IL-18 release. The efficacy of anti–IL-18 antibody was assessed by measuring IL-18 levels,
and the results presented in Figure 4A show that treatment of rats with anti–IL-18 antibody
prevented the increase in IL-18 levels in the intestinal tissue after a combined insult of EtOH
intoxication and burn injury.

Effect of neutrophil depletion on intestinal tissue IL-18, MPO activity, edema, and
permeability

To determine whether neutrophils are critical to the intestinal tissue injury, we treated
animals with rabbit anti-rat neutrophil antiserum approximately 16 h before EtOH and burn
injury (12.5% TBSA) to deplete neutrophils. As shown previously (29), there was a
significant increase in blood neutrophil numbers in rats receiving a combined insult of EtOH
intoxication and burn injury (2,371 ± 310/μL) compared with sham animals (360 ± 182/μL)
at 24 h after injury. Treatment of rats with anti-neutrophil antiserum prevented the increase
in neutrophils (745 ± 96/μL) in circulation 24 h after EtOH intoxication and burn injury.
Furthermore, results as presented in Figure 5 suggested that treatment of rats with anti-
neutrophil antiserum did not influence intestinal IL-18 levels (Fig. 5A) but significantly
reduced the increase in intestinal MPO activity (Fig. 5B) and edema formation after EtOH
intoxication and burn injury (Fig. 5C). In subsequent experiments, we further ascertained the
role of neutrophil in tissue damage after EtOH and burn injury (12.5% TBSA) by measuring
intestinal permeability at 24 h after injury. Results presented in Figure 6 indicate that there
was a significant increase in plasma FITC-Dextran levels in portal vein of rats receiving a
combined insult of EtOH intoxication and burn injury compared with rats receiving either
sham or burn injury alone. Treatment of rats with anti-neutrophil antiserum significantly
prevented the increase in FITC-Dextran in portal vein after EtOH and burn injury.
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DISCUSSION
Alcohol intoxication has been considered a confounding factor in postburn pathogenesis.
Although a number of clinical studies have identified an association between EtOH
intoxication and burn injury, only a few studies were performed to evaluate the role of EtOH
in postburn complications. The findings from many of these studies suggested that burn
patients who sustained injury under the influence of EtOH had significantly longer hospital
stay; required more surgical procedures, and had more complications compared with
patients who sustained a similar extent of burn injury but are not intoxicated at the time of
injury (6–11). Moreover, intoxicated patients were more likely to die of smaller burns (11).
Additional findings from experimental studies indicate that acute EtOH intoxication before
burn injury exacerbates the suppression of host defense, enhances susceptibility to infection,
and impairs intestinal immunity (6,10,12,14–16,28,30). Using two different burn sizes
(12.5% or 25% TBSA), the present study examined the influence of acute EtOH intoxication
on postburn intestinal barrier function and the mechanism responsible for altered barrier
function under those conditions.

Our findings indicate a significant increase in intestinal IL-18 levels and MPO activity in
rats receiving 12.5% or 25% burn injury alone in the absence of EtOH intoxication
compared with rats receiving sham injury regardless of EtOH intoxication at 4 h after injury.
However, the increase in these parameters was not observed at 24 h after injury in rats
subjected to 12.5% burn injury alone. Furthermore, there was no change in water content
(edema) in rats receiving 12.5% burn injury. In contrast, there was a significant increase in
intestinal edema in rats with 25% burn injury and intestinal IL-18 levels; MPO activity and
edema remains elevated in rats with 25% TBSA burn injury at 24 h after injury. Alcohol
intoxication at the time of injury exacerbated the increase in intestinal IL-18 levels, MPO
activity, and edema in both 12.5% and 25% burn–injured rats. Although similar to our
findings, many previous studies have also indicated a surge in neutrophil infiltration into the
tissues early after burn injury (31,32), but some other studies have indicated neutrophil
presence in the tissue at 24 or even 72 h after burn injury (21,33). Several factors ranging
from the burn size or species (i.e., mice versus rats) are likely be a factor in the differences
in those studies (25,34,35). Furthermore, a small burn injury may not be detrimental, but
when a small burn injury is combined with other additional insults, such as smoke
inhalation, wound infection, other septic complications, and so on, it becomes detrimental
(1–3,12,22,36,37). It is likely that similar to these factors, EtOH intoxication before burn
injury serves as an additional insult and thus exacerbates the postburn alterations. These
results altogether indicate that burn injury size profoundly impacts the intestinal tissue MPO
activity, edema, and IL-18 levels, and that EtOH intoxication at the time of injury further
exacerbates these responses.

To delineate the mechanism by which EtOH intoxication potentiates postburn intestinal
barrier dysfunction, the present study determined the role of IL-18 and neutrophils in
impaired intestinal barrier dysfunction after EtOH and burn injury. Our previous studies had
shown that the treatment of animals with Ac-YVAD-CHO, an inhibitor of caspase 1,
prevented the increase in neutrophil accumulation in intestinal tissue and the increase in
intestinal permeability (16,17). Caspase 1 is an enzyme that processes IL-1 and IL-18
maturation. Because in the previous study, we found an increase in IL-18, and not in IL-1β,
IL-18 was considered to be the cause of neutrophil-dependent intestinal tissue damage
(16,17). Nevertheless, because caspase 1 also processes IL-1 maturation, the effect of
caspase 1 inhibitor on IL-18 in that study is somewhat shadowed. We now confirmed those
findings by performing an additional study and using a specific antibody that neutralizes
endogenous IL-18 levels. The treatment of animals with anti–IL-18 antibody prevented the
increase in intestinal MPO activity and edema formation after a combined insult of EtOH
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intoxication and burn injury. Our findings further indicate that although acute EtOH
intoxication before burn injury augments IL-18 release, IL-18 is not directly involved in the
intestinal tissue damage, rather it enhances the neutrophil accumulation in the intestine that
then contribute to the development of intestinal tissue edema and the increase in intestinal
permeability after EtOH and burn injury. Previously we have shown that IL-18 upregulates
neutrophil chemokines (i.e., CINC-1 and CINC-3) and the expression of intercellular cell
adhesion molecule 1 (16). IL-18, like IL-12, was discovered initially to be a factor that
enhances interferon-γ production and promotes cell-mediated immunity, which is essential
to host defenses against a variety of infections (38). However, later studies found that like
many other proinflammatory cytokines, IL-18 possesses broad immunomodulatory
properties including tissue damage. Because neutrophil expresses IL-18 receptor (α and β)
(38), IL-18 can activate neutrophil functions including a delay in apoptosis and the release
of proteases and O2

−. Besides IL-18, many other inflammatory mediators including
granulocyte colony-stimulating factor, IL-1, IL-6, and TNF-α are also implicated in the
delay of neutrophil apoptosis. Whether these cytokines have any role after EtOH
intoxication and burn injury remains to be investigated.

Neutrophils are a major type of leukocytes and have a short life in the circulation. They play
a key role in host defense against invading pathogens. They exit blood vessels and migrate
to extravascular sites of infection or injury to destroy invading pathogens by releasing
proteolytic enzymes and reactive oxygen species. After killing invading pathogens, the
neutrophils die by apoptosis and are phagocytosed by macrophages to prevent release of
cytotoxic agents by activated neutrophils and thus prevent the subsequent amplification of
the inflammatory response. Therefore, neutrophil apoptosis and subsequent clearance are
keys to the resolution of acute inflammation. Under infection and many injury conditions,
any agent that promotes neutrophil activity and delay neutrophil apoptosis may cause tissue
damage. Studies have shown that EtOH intoxication or burn injury results in neutrophil
activation and release of proteases and free oxygen radicals (O2

−) (20,39,40). Furthermore, a
role for neutrophils is implicated in organ tissue injury in pathological conditions of acute
and chronic EtOH intoxication, acute respiratory distress syndrome, and tissue ischemia
(20,33,40–43). Our finding that the depletion of neutrophils prevents intestinal tissue
damage strongly supports the suggestion that neutrophils play a critical role in intestinal
tissue damage in rats that have undergone a combined insult of EtOH intoxication and burn
injury.

In summary, our findings indicate a strong correlation between burn size and intestinal
tissue damage, with increasing injury size being associated with higher tissue damage.
Furthermore, acute EtOH intoxication exacerbates the increase in intestinal tissue MPO
activity, IL-18 levels, and edema after burn injury. Treatment of animals with anti–IL-18
antibody prevented the increase in intestinal MPO activity and edema after a combined
insult of EtOH and burn injury. Furthermore, the depletion of neutrophils before injury
prevented the increase in intestinal MPO activity, edema, and permeability after EtOH and
burn injury, but did not influence IL-18 levels. These findings suggest that the presence of
neutrophil is critical to intestinal tissue damage after EtOH and burn injury, and that IL-18
seems to play a role in this process.
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Fig. 1. Intestinal tissue MPO activity at 4 (A) and 24 (B) h after EtOH intoxication and burn
injury
Intestinal tissues were collected from rats subjected to sham or burn injury with and without
EtOH. Equal weights of intestinal tissue from various groups were homogenized. The MPO
activity was normalized to the protein contents. Data are means ± SEM from at least six
animals in each group. *P < 0.05 vs. Sham; †P < 0.05 vs. 12.5% TBSA burn; ‡P < 0.05 vs.
corresponding saline + burn.
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Fig. 2. Intestinal tissue edema formation at 4 (A) and 24 (B) h after EtOH intoxication and burn
injury
Intestinal tissues were collected from rats subjected to sham or burn injury with and without
EtOH. Intestinal tissue water content was determined by drying the tissue for 48 h at 80°C.
Water content (%) of lung tissue was calculated as (wet weight–dry weight)/wet weight ×
100. Data are means ± SEM from at least six animals in each group. *P < 0.05 vs. Sham; †P
< 0.05 vs. corresponding saline + burn.

Li et al. Page 12

Shock. Author manuscript; available in PMC 2011 April 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig. 3. Intestinal tissue IL-18 levels at 4 (A) and 24 (B) h after EtOH intoxication and burn
injury
Intestinal tissues were collected from all four groups, and equal weights of tissue were
homogenized. IL-18 levels in the homogenates were measured using ELISA kits and
normalized to the protein. Data are means ± SEM from at least six animals in each group. *P
< 0.05 vs. Sham; †P < 0.05 vs. corresponding saline + burn.
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Fig. 4. Effect of anti–IL-18 antibody on intestinal tissue IL-18 level (A), MPO activity (B), and
edema at 24 h after EtOH intoxication and 12.5% TBSA burn injury
Animals were treated intraperitoneally with different doses of neutralizing anti–IL-18
antibody immediately after burn injury. Intestinal tissues were collected at 24 h after injury,
and equal weights of tissue were homogenized. IL-18 levels and MPO activity in the
homogenates were determined and normalized to the protein. Separate segments of intestine
were used for measuring intestinal edema. Data are means ± SEM from four to six animals
in each group. *P < 0.05 vs. all other groups.
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Fig. 5. Effect anti-neutrophil antiserum on intestinal tissue IL-18 levels (A), MPO activity (B),
and edema (C) at 24 h after EtOH intoxication and 12.5% TBSA burn injury
Approximately 16 h before receiving EtOH plus burn injury, rats were treated with rabbit
anti-rat neutrophil antiserum (0.3 mL diluted in 1 mL of physiological saline). Intestinal
tissues were collected and processed for the measurements of IL-18 levels, MPO activity,
and edema. Data are means ± SEM from four to six animals in each group. *P < 0.05 vs. all
other groups.
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Fig. 6. Effect of anti-neutrophil antiserum on intestinal permeability at 24 h after EtOH
intoxication and 12.5% TBSA burn injury
Animals were treated with rabbit anti-rat neutrophil antiserum (0.3 mL diluted in 1 mL of
physiological saline) intraperitoneally approximately 16 h before EtOH and burn injury.
Intestinal permeability was determined by monitoring the transfer of FITC-Dextran from the
isolated intestine segment to blood drawn at 90 min after FITC infusion into isolated
intestine segment. Values are mean ± SE from six animals in each group except the anti-
neutrophil-treated group that has four animals. *P < 0.05 vs. sham + saline; †P < 0.05 vs.
other groups.

Li et al. Page 16

Shock. Author manuscript; available in PMC 2011 April 7.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript


