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The effect of endogenous angiotensin II on alveolar 
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Acute lung injury (ALI) and acute respiratory distress syndrome, a 
more severe form of ALI, are both associated with high morbidity 

and mortality in critically ill patients. However, the exact mechanism 
underlying ALI is not well defined. Lung inflammation induces the 
production of various cytokines, such as tumour necrosis factor-alpha 
and interleukin (IL)-1 beta (1,2), and free radicals (3-5) that mediate 
lung injury. Meanwhile, pulmonary permeability edema, which can be 
accompanied by reduced alveolar liquid clearance capacity, is a major 
complication of ALI (6). Pulmonary permeability edema can be caused 
by endothelial hyperpermeability and epithelial and endothelial barrier 
disruption. Recent reports demonstrated that alveolar fluid clearance 
(AFC) was impaired in a majority of patients with ALI and that max-
imal AFC was associated with better clinical outcomes (7). Thus, a 
therapeutic strategy for recovering the balance between alveolar fluid 
formation and reabsorption may be an effective treatment for ALI.

The renin-angiotensin system (RAS) plays a central role in the 
control of cardiovascular and renal functions by maintaining sodium 
balance, extracellular fluid volume and renal and systemic vascular 
resistance (8). Pulmonary permeability edema is a potentially import-
ant target for RAS in the lung. Infusion of angiotensin II (Ang II), 
which is the main effector of RAS, can produce pulmonary edema. 
Several mediators, including leukotriene C4, prostaglandin E2 and 
vascular permeability factors (9-11), have been implicated in Ang-
induced vascular permeability changes. Previous studies have sug-
gested that Ang II mediates most of its biological functions through 

angiotensin type 1 (AT1) receptor signalling. In the lung, Ang II also 
increases vascular permeability via the AT1 receptors (12-14). 
Moreover, a recent study demonstrated that AT1 receptors moderate 
the ratio of angiotensin-converting enzyme (ACE)/ACE2 activity and 
reduced the pulmonary levels of Ang I-VII to halt ALI development 
(15). These data indicate that pulmonary edema formation in ALI 
occurs downstream of AT1 receptor activation. 

AFC represents alveolar filling and clearance, and is associated 
with ALI outcome, but the effect of Ang II on AFC in ALI remains 
unknown. We hypothesized that Ang II inhibits AFC and induces 
pulmonary edema through AT1 receptors. To test this hypothesis, we 
examined Ang II levels in plasma and lung tissue, estimated AFC and 
analyzed lung histopathology in rats with lipopolysaccharide (LPS)-
induced ALI. To further elucidate the mechanism, we assessed epithel-
ial sodium channel alpha (a-ENaC) expression, and investigated the 
impact of ZD7155, a specific AT1 receptor antagonist, on AFC chan-
ges and ENaC expression.

Methods
Materials
ZD7155, amiloride, sodium pentobarbital and Evans blue were pur-
chased from Sigma (USA).

Animal model
All protocols involving rats were approved by the Institutional Review 
Board of Chongqing Medical University (Chongqing, China). Male 
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bACkgRound: In acute lung injury (ALI), angiotensin II (Ang II) plays 
a vital role in the stimulation of pulmonary permeability edema formation 
through the angiotensin type 1 (AT1) receptor. The effect of Ang II on 
alveolar fluid clearance (AFC) in ALI remains unknown. 
Methods: Sprague Dawley rats were anesthetized and intratracheally 
injected with 1 mg/kg lipopolysaccharide (LPS), while control rats 
received saline. The AT1 receptor antagonist ZD7155 was injected intrap-
eritoneally (10 mg/kg) 30 min before LPS administration. The lungs were 
isolated for AFC measurement, and alpha-epithelial sodium channel 
(ENaC) messenger RNA and protein expression were detected by 
reverse-transcription polymerase chain reaction and Western blot. 
ResuLts: LPS-induced ALI caused an increase in Ang II levels in 
plasma and lung tissue but a decrease in AFC. The time course of Ang II 
levels paralleled that of AFC. Pretreatment with ZD7155 prevented ALI-
induced reduction of AFC. ZD7155 also reversed the ALI-induced reduc-
tion of beta-ENaC and gamma-ENaC levels, and further decreased 
alpha-ENaC levels. 
ConCLusIons: These findings suggest that endogenous Ang II inhib-
its AFC and dysregulates ENaC expression via AT1 receptors, which con-
tribute to alveolar filling and pulmonary edema in LPS-induced ALI.
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L’effet de l’angiotensine II endogène sur la 
clairance du liquide alvéolaire chez des rats ayant 
une lésion pulmonaire aiguë

hIstoRIQue : En cas de lésion pulmonaire aiguë (LPA), l’angiotensine II 
(Ang II) joue un rôle essentiel pour stimuler la formation d’œdème de 
perméabilité pulmonaire par le récepteur de l’angiotensine de type 1 
(AT1). On ne connaît pas l’effet de l’Ang II sur la clairance du liquide 
alvéolaire (CLA) en cas de LPA. 
MÉthodoLogIe : Les chercheurs ont anesthésié des rats Sprague 
Dawley et leur ont injecté 1 mg/kg de lipopolysaccharide (LPS) par 
voie intratrachéale, tandis que des rats témoins recevaient un soluté 
physiologique. Ils leur ont injecté un antagoniste des récepteurs de l’AT1 
ZD7155 par voie intrapéritonéale (10 mg/kg) 30 minutes avant de leur 
administrer le LPS. Ils ont isolé les poumons pour mesurer la CLA et ont 
décelé l’ARN messager et l’expression protéique du canal sodium épithé-
lial alpha (ENaC) par la technique de transcription inverse suivie d’une 
réaction en chaîne de la polymérase et par transfert Western. 
RÉsuLtAts : Les LPA induites par le LPS provoquaient une augmenta-
tion des taux d’Ang II dans le plasma et les tissus pulmonaires, mais une 
diminution de la CLA. Le cours chronologique des taux d’Ang II était 
parallèle à celui de la CLA. Un traitement préalable au ZD7155 a permis 
d’éviter une réduction de la CLA induite par les LPA. Le ZD7155 renver-
sait également la réduction des taux d’ENaC bêta et gamma induits pour la 
LPA et suscitait une diminution plus prononcée des taux d’ENaC alpha. 
ConCLusIons : D’après ces observations, l’Ang II endogène inhibe la 
CLA et dysrégularise l’expression de l’ENaC par les récepteurs de l’AT1, ce 
qui contribue au remplissage alvéolaire et à l’œdème pulmonaire en cas de 
LPA induite par le LPS.



Deng et al

Can Respir J Vol 19 No 5 September/October 2012312

Sprague Dawley rats (220 g to 240 g, Beijing Experimental Animal 
Center) were anesthetized with an intraperitoneal administration of 
sodium pentobarbital (50 mg/kg body weight). The experimental rats 
were intratracheally injected with 1 mg/kg LPS (Escherichia coli 
055:B5, Sigma, USA) dissolved in 0.3 mL saline, whereas the control 
rats received saline (0.3 mL) only. The AT1 receptor antagonist 
ZD7155 (1 mg/kg, 10 mg/kg and 20 mg/kg) was intraperitoneally 
injected 30 min before LPS administration. The trachea, lungs and 
hearts were isolated en bloc. The left lungs were separated to measure 
lung water volume and bronchoalveolar lavage fluid (BALF). The 
right lungs were prepared to assess AFC.

Measurement of Ang II in plasma and lung tissue
Plasma was collected and centrifuged for 15 min at 1000 g within 30 min 
of collection. The samples were then stored at ≤−20°C. The lung tis-
sue was frozen and homogenized in ice-cold 1 M trichloroacetic acid 
and centrifuged at 2500 g for 10 min at 4°C. Ang II levels in plasma 
and lung tissue were determined using rat angiotensin ELISA kits 
according to the manufacturer’s instructions (R&D Systems, USA).

AFC
AFC was estimated by measuring the progressive increase in the con-
centration of alveolar Evans blue dye, as previously described (16). 
Briefly, fluid (1.5 mL) containing Evans blue-labelled 5% bovine albu-
min was instilled into the airway of the right lung, followed by 2 mL 
oxygen to deliver the instilled solution into the alveolar spaces. The 
lungs were then placed in an incubator prewarmed to 37°C and inflated 
to an airway pressure of 7 cmH2O with 100% oxygen. After 5 min (time 
0) and 65 min (time 60 min), the samples were gently aspirated through 
a catheter. The change in protein concentration in the 60 min samples 
compared with the 0 min samples was used to determine the volume of 
fluid cleared as follows:

AFC = ([Vi – Vf]/Vi) × 100%   Vf = (Vi * EBi)/EBf

Vi represents the initial volume, and Vf represents the final volume 
of alveolar fluid. EBi and EBf represent the concentration of Evans blue 
dye in the initial and final alveolar fluid solutions, respectively.

Lung water content and bALF 
After the administration of Ang II with or without ZD7155, blood was 
drawn, and the left lung was removed and dried at 95°C for 48 h. Lung 
water content was estimated by calculating the ratio of the wet lung 
weight to the dry lung weight (mg) per gram of body weight. Fluid 
(2 mL) was instilled into the right lung and extracted carefully. The 
extracted fluid was centrifuged at 1700 g for 5 min at 4°C and the cell 
pellets were resuspended in 1 mL of 1 M phosphate-buffered saline 
(PBS). Differential cell counts were assessed on cytological preparations 
stained with Wright’s stain. Cells were counted under light microscopy.

histological analysis
The lungs were fixed by immersion in a 10% formalin solution for one 
week, from which 3 mm sections were prepared. These sections were 
embedded in paraffin, cut into 5 μm sections and stained with hema-
toxylin and eosin. The morphological changes were examined under 
light microscopy. All photographs were taken at 100× magnification. 

Immunocytochemistry
The lungs were processed for immunological studies as previously 
described (17). The tissue was dehydrated in graded ethanol and left 
in xylene overnight. The tissue was then embedded in paraffin and 
cut into 2 μm sections using a rotary microtome. The sections were 
dewaxed and rehydrated. Endogenous peroxidase activity was blocked 
with 0.5% hydrogen peroxide in methanol for 10 min and the sections 
were boiled in a target retrieval solution (1 mmol/L Tris [pH 9.0] with 
0.5 mmol/L EGTA) for 10 min. Nonspecific binding was prevented 
using 50 mmol/L ammonium chloride in PBS for 30 min followed by 
PBS blocking buffer (1% bovine serum albumin, 0.05% saponin and 
0.2% gelatin). The sections were incubated with a primary antibody 

(rabbit anti-ENaC antibody [Abcam, USA]) at 4°C. The sections were 
then washed and incubated with horseradish peroxidase-conjugated 
secondary antibody (goat antirabbit immunoglobulin [Abcam, USA]). 
After a 1 h incubation at room temperature, the sections were 
mounted on coverslips with a hydrophilic mounting medium con-
taining antifade reagent (N-propyl-gallate, P-3101; Sigma Chemical, 
USA). Light microscopy was performed using a Leica DMRE micro-
scope (Leica Microsystems, Germany). All photographs are at 400× 
magnification. The number of positive cells in five randomly selected 
high-power fields from each section was counted and averaged. 

Western blot
Proteins were separated on 10% sodium dodecyl sulphate polyacryl-
amide gels and transblotted onto polyvinylidene difluoride mem-
branes. After incubation in a blocking solution (20 mM Tris-HCl [pH 
7.5], 0.5 M sodium chloride and 5% nonfat dried milk) for 1 h, the 
membrane was incubated with the primary antibody at 4°C overnight 
in a buffer containing 20 mM Tris-HCl (pH 7.5), 0.5 M sodium chlor-
ide, 0.1% Tween 20 and 0.2% nonfat dried milk. The membrane was 
then incubated with the secondary antibody at room temperature for 1 h. 
All of the polyclonal antibodies were purchased from Abcam, USA. 
An electrochemiluminescence kit (Sigma, USA) was used to develop 
the membranes.

statististical analysis
Summary data are shown as the mean and SEM. Student’s t tests and 
Fisher ANOVA tests were used for statistical comparisons between 
groups. P<0.05 was considered to be statistically significant.

ResuLts
Ang II levels in plasma and lung tissue
After intratracheal injection of LPS (1 mg/kg) for different time courses 
(2 h, 4 h and 6 h), Ang II levels in the plasma and lung tissue were 
determined using ELISA. In plasma (Figure 1, upper panel), Ang II 
levels increased in the rats with ALI at 2 h, 4 h and 6 h when com-
pared with the control rats (control 1.03±0.25 μg/L; ALI at 2 h 
2.53±0.4 μg/L; ALI at 4 h 3.78±1.15 μg/L, ALI at 6 h 4.91±1.1 μg/L). 
In lung tissue (Figure 1, lower panel), the concentrations of Ang II 
in the rats with ALI for 2 h, 4 h and 6 h were also higher than in 
the control group and increased in a time-dependent manner (con-
trol 78.34±17.7 ng/g; ALI at 2 h 190.2±38.23 ng/g, ALI at 4 h 
305±72.99 ng/g, ALI at 6 h 580.4±129.16 ng/g).

effect of At1 blockade on lung water volume 
Lung water content was examined at different time points after intratra-
cheal injection of LPS (1 mg/kg) (Figure 2). Lung water volume 
increased in the rats with ALI compared with that in the controls 
(control 3.94±1.11 g/g; ALI at 2 h 5.55±0.64 g/g, ALI at 4 h 
5.76±0.89 g/g, ALI at 6 h 8.29±1.04 g/g). The lung water volume in 
the 1 mg/kg ZD7155 pretreatment group was not significantly different 
from that of the ALI at 6 h group (P>0.05); however, the 10 mg/kg 
ZD7155 pretreatment decreased lung water volume (6.94±0.829 g/g). 
Pretreatment with 20 mg/kg ZD7155 did not have an additional effect 
on lung water volume compared with a pretreatment of 10 mg/kg 
ZD7155 (P>0.05). 

effect of At1 blockade on AFC 
AFC was measured 1 h after fluid instillation in the rats with ALI 
(Figure 3). Fluid clearance was approximately 13.6% in the control 
group. However, AFC decreased by approximately 26.5%, 45.6% and 
67.6% in rats with ALI for 2 h, 4 h and 6 h, respectively.

To further elucidate the mechanism of AFC reduction in rats with 
ALI, amiloride (100 μM) and ZD7155 (10−6 M) were added to the 
instillate for fluid clearance measurement. The addition of amiloride 
to the instillate decreased fluid clearance by 85.3% compared with the 
control group (13.6%). AFC decreased by 67.6% in the rats with ALI 
for 6 h. However, there was no significant effect in the rats with ALI 
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for 6 h when amiloride was added to the instillate (P>0.05). The addi-
tion of the AT1 receptor antagonist ZD7155 prevented the ALI-
induced inhibition of AFC (7.8±1.61% versus 4.4±1.14%). The 

Figure 1) Angiotensin II (Ang II) levels in plasma and lung tissue. After 
administration of lipopolysaccharide (1 mg/kg), Ang II levels in the plasma 
and lung tissue were determined using ELISA (n=5 per group). Data pre-
sented as mean ± SEM. *P<0.05 versus control, †P<0.05 versus acute 
lung injury (ALI) at 2 h; ‡P<0.05 versus ALI at 4 h

Figure 2) Lung water volume in rats with lipopolysaccharide (LPS)-
induced acute lung injury (ALI). After administration of LPS (1 mg/kg) 
with or without ZD7155 (1 mg/kg, 10 mg/kg or 20 mg/kg), lung water 
volume was estimated by calculating the ratio of the wet lung weight to the 
dry lung weight (mg) per gram of body weight (n=5 per group). Data pre-
sented as mean ± SEM. *P<0.01 versus control; †P<0.05 versus ALI at 6 h

Figure 3) Effect of angiotensin type 1 receptor antagonist on alveolar fluid 
clearance in rats with acute lung injury (ALI). Alveolar fluid clearance was 
measured 1 h after fluid instillation in the rats with ALI for 2 h, 4 h and 6 h. 
Amiloride (Amil) (100 μM) and ZD7155 (10−6 M) were added to the 
instillate as indicated (n=5 per group). Data presented as mean ± SEM. 
*P<0.05 versus ALI at 6 h + Amil; †P<0.01 versus ALI at 6 h + ZD7155; 
‡P<0.01 versus ALI at 6 h + Amil + ZD7155

Figure 4) Histological analysis of rat lung (original magnification ×100). 
Rats were intratracheally injected with lipopolysaccharide (1 mg/kg) or saline 
(0.3 mL saline). ZD7155 (10 mg/kg) was injected intraperitoneally 30 min 
before lipopolysaccharide administration. Representative specimens from the 
control (A), acute lung injury (ALI) at 6 h (b) and ALI at 6 h with ZD7155 
(C) groups are shown. Interstitial edema and inflammatory cell infiltration 
were seen in the ALI at 6 h group but were attenuated in the ALI at 6 h with 
ZD7155 group
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addition of both amiloride and ZD7155 in the instillate in rats with 
ALI for 6 h showed no further effect versus the addition of amiloride 
alone in the rats with ALI (2.1±0.78% versus 1.9±0.74% [P>0.05]). 

histological alteration in lung tissue
Lung tissue specimens were obtained 6 h after intratracheal LPS injection 
with or without ZD7155 pretreatment. There was no histological altera-
tion in the control group (Figure 4A). Interstitial edema and inflamma-
tory cell infiltration were observed in the rats with ALI (Figure 4B). 
However, ZD7155 ameliorated the interstitial edema and inflammatory 
cell infiltration in the lung (Figure 4C). The histological changes observed 
under the microscope and in the BALF analysis (not shown) were consist-
ent with the lung water volume described above (Figure 2).

Immunohistochemical analysis of the lung
Immunohistochemical analysis revealed that the number of cells 
expressing a-ENaC (Figure 5B), b-ENaC (Figure 6B) and g-ENaC 
(Figure 7B) all decreased in the rats with ALI for 6 h. ZD7155 pretreat-
ment increased the number of cells expressing b-ENaC (Figure 6C) and 
g-ENaC (Figure 7C) but further reduced the number of a-ENaC-
positive cells (Figure 5C). The immunohistochemical changes were 
consistent with the Western blot analyses (Figure 8).

effect of At1 blockade on enaC protein expression
ENaC protein expression was examined in the rats with ALI with or 

without ZD7155 pretreatment (Figure 8). Intratracheal LPS injection 
resulted in significant inhibition of a-ENaC (0.22±0.03 versus control 
0.38±0.042), b-ENaC (0.17±0.041 versus control 0.368±0.063) and 
g-ENaC (0.37±0.055 versus control 0.67±0.073) expression. In con-
trast, ZD7155 pretreatment increased the protein expression of b-ENaC 
(0.26±0.043 versus ALI at 6 h) and g-ENaC (0.47±0.051 versus ALI at 
6 h). However, the a-ENaC protein expression further decreased in the 
ZD7155 pretreatment group (0.158±0.039 versus ALI at 6 h).

dIsCussIon
We previously studied the effects of exogenous Ang II on AFC in 
Sprague-Dawley rats (18). However, the pathophysiological process in 
rats with ALI is significantly more complicated. Therefore, we studied 
the effects of endogenous Ang II on AFC and ENaC expression and 
made three key observations. First, Ang II levels in plasma and lung 
tissue increased in a time-dependent manner in the rats with ALI. 
Second, AFC decreased in the rats with ALI, but pretreatment with 
the AT1 receptor antagonist prevented the ALI-induced reduction of 
AFC. Third, the AT1 receptor antagonist further decreased the levels 
of a-ENaC but reversed the ALI-induced reduction of b-ENaC and 
g-ENaC levels. These observations suggested that LPS-induced ALI 
enhanced the release of Ang II, which exerted its effects through AT1 
receptor activation in the lung and resulted in a decrease in AFC and 
altered ENaC expression. 

Figure 5) Changes in epithelial sodium channel-alpha (a-ENaC) protein expression in lung tissue specimens. Immunohistochemical analysis was used to detect 
a-ENaC in the lung tissue. Representative specimens from control (A), acute lung injury (ALI) at 6 h (b) and ALI at 6 h plus ZD7155 (C) groups are shown. 
Arrows indicate a-ENaC-positive cells, which were counted in five randomly selected high-power fields from each section and averaged (d). Figures 5A, 5B and 
5C are at 400× magnification. The number of a-ENaC-positive cells decreased in the ALI at 6 h group and further decreased in the ZD7155-treated group
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Mounting evidence from renal and gastrointestinal studies demon-
strate that Ang II has direct effects on the renal tubule (19-21), col-
onic epithelium (22) and vascular smooth muscle cells (23) in 
regulating sodium and water reabsorption, which suggests that Ang II 
plays a pivotal role in the maintenance of body fluid volume homeo-
stasis and extracellular fluid volume contraction. In the present study, 
pretreatment with an AT1 receptor antagonist significantly decreased 
the ALI-induced lung water volume. This observation is consistent 
with our previous study and demonstrates that Ang II induces lung 
water volume aggregation through AT1 receptor activation.

To further elucidate the mechanism of pulmonary edema forma-
tion, we examined AFC, which is used to assess the balance between 
alveolar fluid formation and reabsorption. Our results showed that 
AFC decreased significantly in rats with ALI. Several mechanisms are 
responsible for decreased AFC; however, an Ang II-dependent mech-
anism has not been previously examined. In the present study, the 
mean levels of Ang II in the plasma and lung tissue progressively 
increased with prolonged ALI treatment time. The time course of the 
Ang II levels in the plasma and lung tissue paralleled that of AFC. 
Moreover, AT1 receptor blockade prevented the ALI-induced inhib-
ition of AFC. These results indicate that endogenous Ang II plays a 
role in decreased AFC. In our study, the addition of amiloride elimin-
ated the effects of the AT1 receptor antagonist on AFC, which implied 
that the inhibitory effect induced by endogenous Ang II is amiloride 

sensitive. Amiloride is a specific sodium channel blocker and exerts its 
specific inhibitory effect on transepithelial sodium transport by ENaC 
(24). In the rectum, Ang II decreased the amiloride-sensitive rectal 
transepithelial potential difference and exerted a negative effect on 
ENaC activity (25). 

Because our results indicated that the effect of Ang II on AFC is 
amiloride sensitive, we hypothesized that endogenous Ang II plays a 
role in modulating the expression of amiloride-sensitive ENaC. The 
protein expression levels of the three ENaC subunits decreased in the 
rats with ALI. The AT1 receptor antagonist prevented the inhibitory 
effects on b-ENaC and g-ENaC expression but further decreased 
a-ENaC expression. Thus, one may postulate that endogenous Ang II 
in rats with ALI downregulates b-ENaC and g-ENaC but upregulates 
a-ENaC protein expression. The reason why a-ENaC expression 
in the rats with ALI remained lower than that in the control group 
despite the upregulation effect by Ang II may be explained by the 
possibility that the mechanisms and molecules involved in acute 
lung injury pathophysiology are much more complicated, and there 
may exist many other factors such as the inflammatory responses 
and oxidative stress that influence ENaC expression. ENaC expres-
sion dysregulation by Ang II was also observed in previous studies. 
Evidence from the kidney (26,27) and vascular smooth muscle cells 
(23) suggests noncoordinated regulation of a-ENaC versus b-ENaC 
and g-ENaC levels. These results suggest that a-ENaC regulation by 

Figure 6) Changes in epithelial sodium channel-beta (b-ENaC) protein expression in lung tissue specimens. Immunohistochemical analysis was used to detect 
b-ENaC in lung tissue. The representative specimens from control (A), acute lung injury (ALI) at 6 h (b) and ALI at 6 h plus ZD7155 (C) groups are 
shown. Arrows indicate b-ENaC-positive cells, which were counted in five randomly selected high-power fields from each section and averaged (d). Figures 
6A, 6B and 6C are at 400× magnification. The number of a-ENaC-positive cells decreased in the ALI at 6 h group but increased in the ZD7155-treated 
group
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Figure 7) Changes in epitherlial sodium channel-gamma (g-ENaC) protein expression in lung tissue specimens. Immunohistochemical analysis was used to 
detect g-ENaC in the lung tissue. Representative specimens from control (A), acute lung injury (ALI) at 6 h (b) and ALI at 6 h plus ZD7155 (C) groups are 
shown. Arrows indicate g-ENaC-positive cells, which were counted in five randomly selected high-power fields from each section and averaged (d). All photo-
graphs are at 400× magnification. The number of a-ENaC-positive cells decreased in the ALI at 6 h group but increased in the ZD7155-treated group

Figure 8) Epithelial sodium channel (ENaC) protein expression in rats. The protein expression levels of a-, b- and g-ENaC were determined by Western blot 
(left panel) in the rats with lipopolysaccharide-induced acute lung injury (ALI) (1 mg/kg) for 6 h. ZD7155 (10 mg/kg) was injected intraperitoneally 30 min 
before lipopolysaccharide administration. Data (mean ± SEM) are shown in the right panel. *P<0.01 versus control; †P<0.05 versus ALI at 6 h
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