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SUPPLEMENTARY TABLE 1: Clinical and hemodynamic data of the patients from whom liver 
samples were obtained. OLT, orthotropic liver transplantation; HVPG, hepatic venous pressure gradient 
(equivalent of portal pressure gradient in cirrhosis)1. 

 
Stage of the disease and 

Child-Pugh score 
Source of 

liver sample 
Data regarding portal 

hypertension 
 
Compensated cirrhosis (n=4)  
Mean Child-Pugh score = 6  
 

 
Transjugular liver biopsy in 
3; explanted liver on OLT in 
one 

 
3 without varices, 1 with small 
esophageal varices  
Mean HVPG 10.5 mmHg (range 
7.5-15 mmHg) 
 

 
Decompensated cirrhosis 
(n=8) 
Mean Child-Pugh score = 9 
 

 
Explanted liver on OLT 

 
1 without varices, 4 with small 
esophageal varices, 3 with large 
esophageal varices 
Mean HVPG 18 mmHg (range 
12-24 mmHg)  
 

 
(1) Berzigotti A, Seijo S, Reverter E, Bosch J. Assessing portal hypertension in liver diseases. Expert Rev 
Gastroenterol Hepatol 2013;7:141-155. 
 
 
SUPPLEMENTARY FIGURE LEGENDS 
 
Supplementary Figure 1: Mesenteric angiogenic activity in portal hypertensive rats. (A) 
Photomicrographs of H&E-stained mesenteric sections from sham-operated control rats (SHAM, n=6), and 
from portal hypertensive rats at day 5 after partial portal vein ligation (PPVL, n=6), showing extensive 

mesenteric neovascularization after PPVL. Scale bar: 100 μm. (B) Quantification of the magnitude of 
portal hypertension-associated mesenteric neovascularization (vessel number per tissue area) over an 
observation period of 20 days after PPVL (n=6 at each time point). *P<0.05 versus SHAM control rats. The 
first stage of the disease corresponded with a period of maximal angiogenic activity. In advanced portal 
hypertension, mesenteric angiogenesis reached a plateau involving the final stage of vessel formation. (C) 
Masson´s trichrome staining in the mesentery from PPVL rats at day 20, showing that neovessels were 
surrounded by collagen extracellular matrix. These neovessels were also functional and perfused, as 
shown by their vascular integrity (i.e., vascular walls with endothelial cells covered by pericytes) and the 

presence of erythrocytes into their lumina. Scale bar: 100 μm.  
 
Supplementary Figure 2: Whole blots of VASH1 protein after AdVASH1 treatment. (A) Expression of 
VASH1 protein in the mesentery of bile duct ligated (BDL) rats and sham-operated (SHAM) control 
animals after AdVASH1 or AdLacZ treatments, following the prevention trial. Arrowheads indicate bands 
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corresponding to the endogenous rat VASH1 protein (rVASH1, 42 KDa) and the AdVASH1-delivered 

human VASH1 protein (hVASH1, 40 KDa). Below, its loading control (β-Actin).  (B) Expression of VASH1 

protein in the liver of bile duct ligated (BDL) rats and sham-operated (SHAM) control animals after 
AdVASH1 or AdLacZ treatments, following the prevention trial. Arrowhead indicates the band 
corresponding to the AdVASH1-delivered human VASH1 protein (hVASH1, 40 KDa). Below, a longer 
exposure of the membrane showing endogenous rat VASH1 protein (rVASH1, 42 KDa) and human 
VASH1 (hVASH1, 40 KDa). At the bottom, the loading control (GAPDH). These whole blots correspond to 
those shown in Figure 4C. C lanes correspond to human VASH1 transfected 293T cell lysate used as a 
positive control.  
 
Supplementary Figure 3: Whole blots of VEGF protein after AdVASH1 treatment. (A) Expression of 
VEGF protein in the mesentery of bile duct ligated (BDL) rats and sham-operated (SHAM) control animals 
after AdVASH1 or AdLacZ treatments, following the prevention (left) and intervention trials (right), with 

their respective loading controls (β-Actin). These whole blots correspond to those shown in Figure 5A. (B) 
Expression of VEGF protein in the liver of bile duct ligated (BDL) rats and sham-operated (SHAM) control 
animals after AdVASH1 or AdLacZ treatments, following the prevention (left) and intervention trials (right), 
with their respective loading controls (GAPDH). These blots correspond to those shown in Supplementary 
Figure 6.  C lanes correspond to a cell lysate of ECV304 cells, a spontaneously transformed cell line 
derived from a Japanese human umbilical vein endothelial cell (HUVEC) culture, employed as control for 
VEGF expression. 

Supplementary Figure 4: Lack of effects of AdVASH1 and AdLacZ treatments in SHAM control rats. 
Photomicrographs of mesentery and liver sections from AdVASH1- or AdLacZ-treated SHAM rats, 
following the prevention and intervention trials. Results show that AdVASH1 and AdLacZ treatments did 

not affect mesentery vascularization (H&E staining; scale bar: 100 μm), liver vascularization 

(immunohistochemistry for the endothelial cell marker von Willebrand factor, vWF; scale bar: 100 μm), 

and liver fibrosis (Sirius red staining; scale bar: 200 μm). PV, portal vein.  
 
Supplementary Figure 5: Expression of VEGF receptors (Flk1 and Flt1) after AdVASH1 treatments. 
(A) Quantification of relative Flk1 (VEGF receptor-2) and Flt1 (VEGF receptor-1) mRNA expression by RT-
PCR in the mesentery and liver of BDL rats treated with AdVASH1 or AdLacZ, following the prevention 
and intervention trials. Results are expressed as mean±S.E.M of three to four independent biological 
replicates from each experimental group. (B) Western blotting of Flk1 and Flt1 proteins in the mesentery of 
BDL rats treated with AdVASH1 or AdLacZ, following the prevention and intervention trials. �-Actin was 
used as a loading control. (C) Western blotting of Flk1 and Flt1 proteins in the liver of BDL rats treated 
with AdVASH1 or AdLacZ, following the prevention and intervention trials. GAPDH  was used as a loading 
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control. (D) Densitometric quantification of protein expression corresponding to the blots shown in panels 
B and C. Data are mean±S.E.M.  
 
Supplementary Figure 6: Effects of AdVASH1 on liver neovascularization and hepatic protein 
expression of proangiogenic factors. (A) Photomicrographs of liver sections immunostained for the 
endothelial cell marker von Willebrand factor (vWF), from AdVASH1- or AdLacZ-treated BDL rats, 
following the prevention and intervention trials. Arrowheads indicate vWF-positive vessels. Scale bar: 50 

μm. PV, portal vein. (B) Quantification of the liver neovascularization (vWF-positive microvessels per 

field). Results are expressed as mean±S.E.M from 6-8 rats per group. *P<0.05 versus AdLacZ-treated 

SHAM rats. **P<0.05 versus AdLacZ-treated BDL rats. Scale bar: 50 μm. (C) Immunoblotting of VEGF in 
the liver from AdVASH1- or AdLacZ-treated BDL and SHAM rats, following the prevention and intervention 
trials. GAPDH was used as loading control. Densitometric quantification of protein expression is also 
shown. Data are mean±S.E.M. *P<0.05 versus AdLacZ-treated SHAM rats. **P<0.05 versus AdLacZ-
treated BDL rats.  
 

Supplementary Figure 7: TGF-ββ expression in rat liver after AdVASH1 treatments. (A) Quantification 

of relative TGF-β mRNA expression by RT-PCR in the liver of BDL rats treated with AdVASH1 or AdLacZ, 
following the prevention and intervention trials. Expression in AdLacZ-treated SHAM rats is also shown. 
Results are expressed as mean±S.E.M of three to four independent biological replicates from each 
experimental group. *P<0.05 versus AdLacZ-treated BDL rats. **P<0.05 versus AdLacZ-treated SHAM 

rats. (B) Western blotting of TGF-β protein in the liver of BDL and SHAM rats treated with AdVASH1 or 

AdLacZ, following the prevention and intervention trials. GAPDH was used as a loading control. 
Densitometric quantification of protein expression is also shown. Data are mean±S.E.M. **P<0.05 versus 
AdLacZ-treated SHAM rats. 
 
Supplementary Figure 8: Effects of AdVASH1 treatment in renal function and spleen weight. (A) 
Serum creatinine levels (mg/dl) in BDL and SHAM rats treated with AdVASH1 or AdLacZ following the 
prevention and intervention trials (n=4 per group). Results are expressed as mean ± SEM. *P<0.05 versus 
AdLacZ-treated BDL rats. (B) Blood urea nitrogen (BUN) levels in BDL and SHAM rats treated with 
AdVASH1 or AdLacZ following the prevention and intervention trials (n=4 per group). Results are 
expressed as mean ± SEM. *P<0.05 versus AdLacZ-treated BDL rats. ** P<0.05 versus AdLacZ-treated 
SHAM rats. (C) Spleen weight to body weight ratio (g per 100g body weight) in BDL and SHAM rats 
treated with AdVASH1 or AdLacZ following the prevention and intervention trials (n=6-8 per group). 
**P<0.05 versus AdLacZ-treated SHAM rats. 
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SUPPLEMENTARY EXPERIMENTAL PROCEDURES 
 
Animal model of prehepatic portal hypertension. Portal hypertension was induced by partial portal vein 
ligation (PPVL), as previously described. Briefly, under anaesthesia with a combination of ketamine (100 
mg/kg) (Merial, Lyon, France) plus midazolam (5 mg/kg) (Baxter, Deerfield, IL), a calibrated constriction of 
the portal vein was performed using a single ligature of 3-0 silk tied around the portal vein and a 20-gauge 
blunt-tipped needle. The needle was then removed, leaving a calibrated constriction of the portal vein. 
Sham-operated (SHAM) control rats were operated in the same manner as the portal hypertensive 
animals, except that the portal vein was not ligated.  
 
Animal model of secondary biliary cirrhosis. Secondary biliary cirrhosis with intrahepatic portal 
hypertension was induced in rats by common bile duct ligation (BDL), as previously described. While each 
animal was under anaesthesia, the common bile duct was achieved by the isolation of common bile duct 
and occlusion by double ligature with 5-0 silk thread. The bile duct was then resected between the two 
ligatures. Two days after surgery, urine turns dark brown colour because of the presence of bilirubin in the 
urine. This event indicates successful ligation. In SHAM rats, the bile duct was similarly manipulated, but 
not ligated. 

  

Preparation of recombinant adenovirus. Replication-defective recombinant adenoviral vectors encoding 

human vasohibin-1 (Ad-CMV-VASH1 or AdVASH1) or β-galactosidase reporter gene (Ad-CMV-LacZ or 
AdLacZ), under the transcriptional control of the cytomegalovirus immediate early enhancer/promoter, 
were purchased from Vector Biolabs (Philadelphia, PA). After transfection of the adenovirus plasmids into 
human embryonic kidney HEK293A cells (Invitrogen), were seeded in supplemented DMEM medium (10% 
FBS, 1% L-glutamine, 1% penicillin-streptomycin, 1% non-essential amino acids and 0.1% sodium 
pyruvate) and allowed to grow. When culture achieved 80% of confluence, cells were infected with 
AdVASH1 or AdLacZ at multiplicity of infection (MOI) of 20:1 and incubated for 72 h at 37ºC and 5% CO2. 
Once cytopathic effects were evident, the medium containing adenovirus was collected, submitted to three 
freeze-thaw cycles to lyse the remaining cells, and centrifuged (405 g, 5 min). The obtained supernatant 
was treated with 10 U/ml benzonase (30 min, RT) to eliminate bacterial DNA. An ion exchange membrane 
adsorber (Sartobind Q75; Sartorius, Germany) was used to purify viral suspension. Viral suspension was 
prediluted in dilution buffer (20 mM bicine, 0.6 M NaCl; pH 8.4) and washing steps were performed using 
wash buffer (10 mM bicine, 0.4 M NaCl; pH 8.4). Finally, adenovirus were eluted with elution buffer (10 
mM bicine and 0.61 M NaCl; pH 8.2) and storage buffer (10 mM Tris HCl, 2 mM MgCl2, 100 mM NaCl, 
0.2% BSA and 50% glycerol; pH 8.0) was added to preserve virus at -80ºC. The tissue culture infective 
dose (TCID50) assay was performed to determine titer of obtained adenovirus. Serial dilutions of a virus 
stock (10-5 to 10-12) were prepared and inoculated onto replicate HEK293A cell cultures, in 96 well plastic 
plates. The number of cell cultures that were infected was then determined for each virus dilution by 
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looking to cytopathic effects after an incubation period. TCID50 titer was calculated from dilution of virus at 
which 50% of the cell cultures were infected and contained at least one plaque forming unit (pfu). 

  

β-Galactosidase reporter gene chemiluminescent assay for transfection efficiency of adenovirus. 
Transfection efficiency of adenovirus was tested in vivo in BDL and SHAM rats by the injection of 

recombinant adenoviruses under the control of the cytomegalovirus promoter encoding for the β-
galactosidase (LacZ) gene. Injections were performed through the tail vein, at a dose of 1x1010 pfu, at the 
moment of surgery (prevention trial) or two weeks after the initial surgery (intervention trial). Tissues were 
harvested one week after the administration of adenoviral vectors, snap-frozen in liquid nitrogen and kept 
at -80°C. Then, tissues were grinded in liquid nitrogen into a powder and lysis buffer was added. Samples 
were centrifuged (157,000 g, 20 min) and protein concentration was measured in the collected 

supernatants by Bradford assay. The adenoviral tissue distribution was measured using the β-
galactosidase reporter gene chemiluminescent assay, Galacto-Light Plus (Applied Biosystems), according 

to the manufacturer’s instructions. In brief, 40 μg protein samples (in triplicate for each rat) were diluted in 

the kit’s lysis buffer plus 0.1% BSA to a final volume of 20 μl. Then, 200 μl of reaction buffer, containing a 

chemiluminiscent substrate for β-galactosidase, was added to each sample. After 45 min, 300 μl of 

Accelerator was added to trigger light emission from the substrate, and samples were read with a Berthold 
Lumat LB9507 luminometer, obtaining a value of Relative Light Units (RLU). The resulting values were 

translated to nanograms of β-galactosidase by a standard curve performed with various known 

concentrations of β-galactosidase (G5635, Sigma, St Louis, MO). 
 
X-Gal staining for transfection efficiency of adenovirus. Livers were harvested at different time points 
after injections, rinsed in PBS and 2 mM MgCl2 and fixed in 0,5% glutaraldehyde/PBS for 1 h. Then, livers 
were transferred to 15% sucrose solution (1 h, 4°C) and 30% sucrose solution (overnight, 4°C) for 
cryopreservation. The next day, tissues were embedded in OCT compound and snap-frozen in a bath of 
methylbutane immersed in liquid nitrogen. The OCT-embedded blocks were cut on a cryotome into 10 �m 
thick sections and mounted on superfrost slides. LacZ Tissue Staining Kit (InvivoGen, San Diego, CA) was 
used to perform X-gal staining. According to the manufacturer’s instructions, the sections were fixed in 
0,5% glutaraldehyde/PBS for 10 min and immersed overnight at 37°C in a staining solution containing X-
gal in a PBS solution plus potassium ferrocyanide, potassium ferricyanide, MgCl2, Igepal and sodium 
deoxycholate. Finally, slides were rinsed in PBS for 30 min and mounted with a xylene-free mounting 
medium. 
 
Histological analyses and immunohistochemistry. Tissues were harvested, fixed by submersion in 
10% buffered formalin solution, and embedded in paraffin. Successive 2-µm sections were then obtained 
and prepared for histological staining (H&E staining, and modified Massons´ Trichrome staining), using 
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standard histological protocols. For immunostaining, the 2-µm paraffin sections were deparaffinized in 
xylol and rehydrated in graded alcohol series. Endogenous peroxidase was inhibited using 3% H2O2 (10 
min, RT). Sections were then washed in PBS and heated in a pressure cooker for epitope retrieval (in 10 
mM citrate buffer, pH 6.0, 5 min). Slides were blocked with 5% normal goat serum for 1 h, and then 
incubated (1 h, RT, or overnight, 4ºC) with polyclonal antibodies against VEGF (1:100 dilution, ab46154, 
Abcam, Cambridge, UK) and VASH1 (1:100 dilution, HPA000653, Sigma), and monoclonal antibodies 
against vWF (1:1000 dilution, A0082, Dako, Glostrup, Denmark). Sections were then washed with PBS, 
and incubated with Dako Real EnVision Detection System (HRP mouse/rabbit secondary antibody; 30 
min, RT). Antibody binding was revealed using H2O2 as a substrate, and diaminobenzidine as a 
chromogen. Hematoxylin was used as a counterstain. For negative control, primary antibody was omitted 
and then sections were incubated with corresponding secondary antibodies and detection systems. 
Stained sections were visualized with a Zeiss microscope. Images from several regions of the tissue 
sections were then acquired using an AxioCam camera (Carl Zeiss Vision, Germany). Analysis of the 
digitalized images was performed with computerized imaging system (AxioVision and Image J).  
 

Immunofluorescence and confocal laser microscopy. Tissue sections (2 μm) were deparaffinized, and 

antigen retrieval and blocking were performed as described above for immunohistochemistry. Primary 
antibodies against VASH1 (1:50 dilution, sc-134454, Santa Cruz Biotechnology, Santa Cruz, CA) and 
VEGF (1:50 dilution; ab46154, AbCam) were used. For fluorescence visualization of antibody reactions, 
primary antibodies were detected using secondary antibodies labeled with the fluorochromes Alexa Fluor 
(Alexa anti-mouse A555 and Alexa anti-rabbit A647; Invitrogen). To detect cell nuclei, paraffin-embedded 
tissues were deparaffined and mounted on Vectashield mounting medium for fluorescence with DAPI (H-
1200; Vector). Negative controls were run omitting the primary antibody and incubating with secondary 
antibodies labeled with the fluorochromes Alexa Fluor. Confocal microscopy was performed at the 
Advanced Light Microscopy Unit (Scientific and Technological Centers) from the University of Barcelona. 
Confocal images were acquired using a Leica TCS SP5 laser scanning confocal microscope (Leica 
Microsystems Heidelberg GmbH, Manheim, Germany) equipped with a DMI6000 inverted microscope. 
DAPI, Alexa Fluor 555 and Alexa Fluor 647 images were acquired sequentially using 405, 561 and 633 
laser lines, AOBS (Acoustic Optical Beam Splitter) as beam splitter and emission detection ranges 415-
525 nm, 570-650 nm and 650-750 nm, respectively, and the confocal pinhole set at 1 Airy units. All 
images were acquired with an APO 63x oil (NA 1.4) immersion objective lenses, digitized into TIFF format 
of 1024 ×1024 pixels and 12 bit depth (4096 fluorescence intensity levels of information). Electronic zoom 
(x3) was used for stronger magnification and better image resolution. Images were taken in the X-Y plane 
and/or the Z axis. Stacks of 1 micrometer-thick serial optical slices were taken in Z axis.  
 
Quantification of tissue vascularization. For rat mesentery, tissue was fixed in 10% formalin, 
embedded in paraffin, sectioned and stained with H&E. Computer-based quantitative analysis of 
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angiogenesis was performed in mesenteric sections with the assistance of Axiovision software (Zeiss, 
Germany) by counting vascular structures from 4-6 digital images taken from each tissue section at 100X 
magnification. A value from each individual rat was obtained and the average value for each group was 
calculated. For rat liver, formalin-fixed paraffin-embedded liver sections were immunostained with antibody 
against the endothelial cell marker von Willebrand factor (vWF) or phosphate-buffered saline, as a 
negative control. Bound antibody was visualized with diaminobenzidine, as chromogen, and slides were 
counterstained with hematoxylin. Then, portal tracts from each slide were photographed at 100X 
magnification and the number of vWF-positive vessels in each field was quantified using Axiovision 
software. Quantifications were conducted independently by two investigators who were blinded to the 
samples´ profiles. 
 
Quantification of liver fibrogenesis. For semiquantitative analysis of hepatic fibrosis, formalin-fixed 
paraffin-embedded liver sections were pretreated 10 min with thiosemicarbazide (Sigma) and stained with 
a solution of 0.1% Sirius red (Direct Red 80; Sigma) in picric acid (Sigma). Slides were photographed and 
analyzed using Axiovision software (Zeiss, Germany). Multiple fields from each slide were randomly 
selected and the red stained area per total area (square pixels) was measured.  
 
Analysis of protein expression by immunoblotting. Samples were homogenized in ice-cold lysis buffer 
containing 20 mM Tris-HCl (pH 7.4), 150 mM NaCl (pH 7.4), 10 �g/ml aprotinin, 10 �g/ml leupeptin, 10 
�g/ml pepstatin, 40 �g/ml phenylmethylsulfonyl fluoride, 10 �M sodium pyrophosphate, 20 �M sodium 
fluoride, 1% Triton X-100, 1 mM sodium orthovanadate, and 0.1 �M okadaic acid. The resultant lysates 
were centrifuged at 15,700g for 30 min at 4ºC. Supernatants were collected and total protein was 
quantified using Bradford protein assay (Bio-Rad Laboratories). Samples were heated (95ºC, 5 min) in 
SDS- and ß-mercaptoethanol-containing sample buffer and separated by 8 or 10% (depending on the 
protein analyzed) SDS-polyacrylamide gel electrophoresis. Proteins were transferred to polyvinylidene 
difluoride (PVDF) membrane (Immunoblot-P, Millipore, Billerica, MA) previously activated with methanol, 
during 2 hours at 60V at 4ºC and stained with Ponceau S Solution (Sigma), to check for equal loading of 
protein in each lane. Membranes were blocked in Tris-buffered saline (TBS) with 0,05% Tween 20 (TBS-T 
buffer) containing 5% (wt/vol) skim milk for 1 h, and then incubated, overnight at 4ºC, with corresponding 
antibodies against VASH1 (1:200 dilution in TBS-T with 5% milk; sc-134454, Santa Cruz Biotechnology 
and HPA000653, Sigma), VEGF (1:500 dilution; ab46154, Abcam), �-SMA (1:1000 dilution; A2547, 
Sigma), Flk1 (1:500 dilution; sc-315; Santa Cruz), Flt1 (1:200 dilution, sc-316; Santa Cruz Biotechnology) 

and TGFβ (1:500 dilution; MAB 1032; Millipore). Blots were then incubated with horseradish peroxidase-
conjugated antibodies against rabbit or mouse IgG (1:10000 dilution in TBS-T with 5% skim milk; 
Stressgen, Sidney, Canada) for 1 h at RT. Proteins were detected using an enhanced chemiluminescence 
detection system (ECL Western blotting detection kit; Millipore) and an ImageQuant LAS-4000 
biomolecular imager (GE Healthcare Life Sciences). Quantification of protein signals was performed using 

Page 51 of 47

Hepatology

Hepatology




 8


computer-assisted densitometry. Loading accuracy was evaluated via membrane rehybridization with 
antibodies against �-actin (1:1000 dilution, 1h, RT; A2228, Sigma) or glyceraldehyde 3-phosphate 
dehydrogenase (GAPDH; 1:1000 dilution, 1h, RT; sc-32233, Santa Cruz Biotechnology). Molecular weight 
was calculated with prestained standards (Bio-Rad). The western blot analysis was repeated to confirm 
reproducibility using the samples collected from three individual rats of each experimental group.  

RNA Isolation and reverse transcription. Total RNA was isolated from frozen SHAM (n=3 per treatment 
group) or BDL livers (n=4 per treatment group) using the Trizol method (Invitrogen). The RNA was treated 
with DNAse (Ambion, Austin TX) to avoid DNA contamination. Obtained RNA was quantified using a 

Nanodrop spectrophotometer (Thermo Scientific). For cDNA synthesis, 1 μg of total RNA was 

retrotranscribed using Quantitect Reverse Transcription kit as described by the manufacturer (Qiagen). 

Real-time quantitative reverse transcriptase-polymerase chain reaction (qRT-PCR). Reverse 
transcriptase–polymerase chain reaction was used to amplify cDNA templates by using the fluorescent 
TaqMan technology (Applied Biosystems, Foster City, CA) on a 7900HT Fast Real-Time PCR System 
(Applied Biosystems). All TaqMan probes (GAPDH, Rn 01775763_g1; 18S, Hs99999901_s1; Flk1, Rn 

00564986_m1; Flt1 Rn00579815_m1; TGFβ1, Rn00572010_m1) were purchased from Applied 

Biosystems. Each polymerase chain reaction was carried out with 2 μl of the hepatic or mesenteric cDNA 

sample (20 ng), 1X TaqMan Universal PCR Master Mix (Applied Biosystems), and probe in a final volume 

of 20 μL, as recommended by the manufacturer. After an initial denaturation step at 95°C for 10 minutes, 

45 cycles were performed as follows: 95°C for 15 seconds and 60°C for 1 minute. All experiments were 
performed in duplicate and normalized with GAPDH. The fold enrichment of target sequences in VASH or 
LacZ treated BDL rats compared to sham rats was calculated using the comparative Ct method according 
to manufacturer’s instructions.  

Renal function tests. Blood (1.5 ml) was drawn from animals at the end of the hemodynamic studies, and 
serum total creatinine and blood nitrogen urea (BUN) was determined in an ADVIA 1650 automated 
analyzer (Siemens Medical Solutions Diagnostics, Tarrytown, NY). 
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