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Welcome to Targeting Liver Diseases 2014 World Conference 

 

…It is a transversal meeting, we will talk about liver as a strategic center but also Mitochondria, 

Microbiota, Cancer, Fibrosis, Cholesterol, Diabetes, Stem cells, RNAi,  

Innovations in Drugs, Biotechnology… 

 

Dear Colleagues, 
 

It is a great pleasure to welcome you for the First World Conference on Targeting Liver Diseases 2014: Sciences, 

Clinical Innovation & Biotechnology to be held in Jerusalem in June 26-27, 2014.  

This conference is co-organized by the Israeli Association for the Study of Liver and Targeting Mitochondria Task Force 

Group.  

  

During Targeting Liver 2014, we will initiate new channels and fields. It is a transversal meeting, we will talk about liver as a 

strategic center but also Mitochondria, Microbiota, Diabetes, Stem cells, RNAi, Innovations in drugs, Biotechnology… 

such as Microbiota, Stem Cells, Mitochondria and wave them to liver homeostasis and pathologies.  

  

A large time will be allocated to innovations and biotechnologies in the world of liver. Numerous pharmaceutical companies 

start ups, academic and scientific teams will be invited to present their innovations, devices to evaluate liver functions, new 

biomarkers, stem cells modulations, drugs in development for combating, preventing and curing liver diseases and liver 

related conditions.  

 

Among Sessions of Targeting Liver Diseases 2014 

 Liver Diseases 2014: The Mechanistic  

 Bio-Markers and Liver: State of the art and innovations  

 Targeting Liver Mitochondria  

 Liver Diseases & drugs in development  

 Liver and Innovations  

 

On behalf of the Scientific Committee, we would like to express our sincere gratitude to the local organizing committee, to all 

speakers for their contributions. Without their help, this conference will not be organized in favorable conditions. 

We highlight also the support from Bristol-Myers Squibb, Janssen & ORISOD. 

 

We wish you a nice and excellent conference in lovely Jerusalem. 

 

 

  

Prof. Marvin Edeas                         

Chairman of Targeting Mitochondria                                                           

Task Force Group  

Prof. Rifaat Safadi 

Chairman of Local Organizing  

Committee 
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Welcome to Targeting Liver Diseases 2014 World Congress 
 

 

On behalf of the Organizing Committee, welcome to the 1st edition of the World Conference on Targeting Liver 

Diseases 2014 in Jerusalem, Israel. 

We would like to take the opportunity to give you some additional information about the meeting arrangements. 

 

The Abstract book contains: 

 Speakers’ abstracts (the abstracts of the oral presentations follow the order of the program) 

 The abstract of posters on display 

 Top 5 Ideas from the conference 

 Top 5 Contacts from the conference 

 

Badges 

Upon registration you have received your own personal badge. Please wear this badge during the entire meeting 

including the coffee breaks and lunch. 

 

Instructions for participants 

Chairpersons  

The Chairmen will be seated at the president's table. 

 

Speakers  

Speakers are invited to give their Power Point presentations for downloading on the computer to the technical 

team OUTSIDE AND NOT INSIDE THE CONFERENCE HALL.  

 

As the schedule is rather tight and to allow sufficient time for discussions, we would be very much obliged if the 

timing requirements were respected.  

 

Poster Contributors  

Please ensure that your poster is displayed at the appropriate location, PLEASE RESPECT YOUR POSTER 

NUMBER. Poster contributors are invited to stand by their poster during the poster sessions. 

 

Group Photo 

 A group photo will be realised at 12H30 on Thursday and at 12H30 on Friday with all participants 

and speakers. 
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Speakers Dinner 

A dinner is organized on June 26, between speakers and attendees.  

If you are interested, please contact the staff on site.  

 

Mobile Phones 

As a courtesy to the speakers and other delegates, please turn off your mobile phones or to silent whilst in the 

conference room. 

 

Personal Belongings 

Please keep your valuables and working materials with you at all times. We would advise you to keep your name 

on the conference notes, as we may not be able to replace these if lost. Neither Targeting Liver Diseases 2014 

Conference nor the venue can be held responsible for any loss or damage to your property. 

 

Questions 

Please state your name and institution or company before asking your question. 

 

Conference Staff 

Staff at the conference registration desk will be happy to deal with any queries you may have. If we receive any 

messages for you, they will be announced at the break in the session and can be collected from the desk. 
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 Top 5 Contacts of Targeting Liver Diseases 2014 

 

Name :  

Institution :  

Contact :  

 

Name :  

Institution :  

Contact :  

 

Name :  

Institution :  

Contact :  

 

Name :  

Institution :  

Contact :  

 

Name :  

Institution :  

Contact :  

 
 Strategic Contact :  

 
  



7 
 

Targeting Liver Diseases 2014 - TMTFG
©
 Copyright 2014 

 

 Top Ideas of Targeting Liver Diseases 2014 

 

 

 Strategic Remarks :  
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THE ROLE OF NLG4 BETWEEN INSULIN RESISTANCE  
AND INNATE IMMUNITY IN FATTY LIVER DISEASE 

 
RIFAAT SAFADI 

 
Hadassah Medical Center, Jerusalem, Israel 

 
Viral hepatitis, alcoholic and non alcoholic steatohepatitis became the leading causes for chronic liver disease. 

Hepatic fibrosis and fibrosis progession to cirrhosis are the end outcome of chronic liver injury from any etiology. 

Activation of hepatic stellate cells (HSCs), as a main resorce for hepatic myofibroblasts, is the key pathway for 

hepatic fibrosis. Among many activators for HSCs, the lymphocytes are part of the orchestrating candidates. 

While CD8 T cells are the direct HSCs activators, the Natural Killer cells (NK) are directly killing the activated 

myofibroblasts (HSCs) and acting as the anti fibrotics. NK & CD8 cells directly interact with HSCs by an immune 

synapse that ends with phagocytosis. However, NK cells lost the killing effects in the advanced fibrosis and 

cirrhosis. Therefore, we did a gene array analysis of the isolated peripheral blood NK cells from healthy controles 

and from cirrhotic patient of different etiologies. Among others, we foun and overexpression of the Neurolgin-4 

(NLG4, known as a post synaptic nerologic receptor asscociated with Autism) in the cirrhotic NK cells. Increased 

NK cell related NLG4 in cirrhosis (non Alcoholic Fatty Liver Disease, NAFLD) was associated with decreased the 

killing marker CD107a and Insulin Receptor expressions, but with increased the scaffolding protiens (PSD95, f-

Actin and the nMDR in an mTOR mediated pathway. This NLG4/ nMDR pathway was interactive with plasma 

stimulators such like Alanine (that found higher in increased fibrosis), Glutamin and tPA to reduce NK killing, 

suggesting them as a system that regulating killing of NK cells via metabolic effects in the metabolic syndrome. 

NLG4 nockdown by siRNA increased the killing ability both by markers and killing of NK cells. Similar results were 

also generated in animal mice model of NLG4-/- and opposite results in the Ob/Ob obese animal model of 

NAFLD. Therefore, it is concluded that NLG4 in NK cells is suggested to mediate an inhibitory signalin of killing 

via scoffolding protiens in an mTOR dependent pathway. The NLG4 & nMDR system are interacting directly with 

metabolic changes in metabolic syndrome and contribute to impaired killin that is contrebuting for fibrosis 

progression to cirrhosis and even cancer. 
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MITOCHONDRIA-MICROBIOTA: THE INTRIGUING RELATIONSHIP:  
THE FUTURE OF MEDICINE COMING THROUGH BACTERIA 

 

MARVIN EDEAS, MD, PhD 
 

Chairman of Targeting Mitochondria Task Force Group, Paris, France 
 

edeas@isanh.com 

 

Many data highlighted the intriguing relationship between mitochondria and microbiota. Based on the bacterial 

origin of mitochondria, microbiota and mitochondria shares common physical and functional features. As 

consequence it may not be a surprise that the eukaryotic host uses similar systems for destruction of bacterial 

and mitochondrial membrane (autophagy) or modulation of intestinal ROS and gut inflammatory mechanism. 

Moreover, mitochondria and microbiota directly interact for modulating energy metabolism and may be important 

for metabolic disorders. Several decades of research on mitochondria had emphases the wide spectrum of 

disease linked to mitochondrial dysfunction in brain, muscles, heart, kidneys, gut, eyes and at the origin of 

diabetes, cardiomyopathy, neuropathy, irritable bowel disease, Parkinson, Alzheimer… Interestingly, microbiota 

has been associated with metabolic diseases like obesity or diabetes, but also brain dysfunctions like autism or 

depression and is well known to be associated with irritable and inflammatory bowel diseases. The common 

spectrum of diseases between mitochondria and microbiota is another key point on the mitochondria-microbiota 

relationship. Consistent with these facts, it is tempting to think that targeting mitochondria can be useful to 

manage intestinal ROS stress, inflammation or metabolic anomalies due to the alteration of microbiota. On the 

other way, prebiotic from microbiota or increase knowledge of the microbiota metabolism may help to find target 

to cure specific disease due to mitochondrial dysfunction. Indeed, new technics for manipulating human 

microbiota are underway and provide interesting results. 

 

Targeting mitochondria: strategies, innovations and challenges: The future of medicine will come through mitochondria. 

Edeas M, Weissig V. 

Mitochondrion. 2013 Sep;13(5):389-90. doi: 10.1016/j.mito.2013.03.009. Epub 2013 Apr 3. 

 

mailto:edeas@isanh.com
http://www.ncbi.nlm.nih.gov/pubmed/23562877
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ANTI-OXIDANTS IN LIVER DISEASE: RECENT ADVANCES AND PERSPECTIVES 

 

OREN SHIBOLET 

 

Liver Unit, Department of Gastroenterology, Tel-Aviv Medical Center, Tel-Aviv, Israel 

 

Several liver diseases have been associated with oxidative stress including viral hepatitis, non-alcoholic fatty liver 

disease (NAFLD), alcoholic liver disease (ALD) and hepatocellular carcinoma (HCC). Free radical damage to the 

liver is well documented, and the mechanisms leading to oxidative liver toxicity in certain liver diseases, such as 

paracetamol-induced liver injury,  are well characterized. Accordingly, antioxidants have been suggested as 

potential therapeutic agents in patients with liver disease. Antioxidants evaluated in these diseases include: beta-

carotene, vitamin A, vitamin C, vitamin E, curcumin and selenium.  

Overall, the assessed antioxidant supplements had no significant effect on all-cause mortality. Furthermore, 

antioxidant had no significant effect on liver-related mortality caused by gastrointestinal bleeding, liver failure and 

liver cancer. A recent Cochrane review found no convincing evidence to support the use of beta-carotene, vitamin 

A, vitamin C, vitamin E, and selenium for patients with autoimmune, alcoholic, hepatitis B, or C virus liver 

diseases, or liver cirrhosis.  

Despite these discouraging data, recent sporadic reports suggest that antioxidants may still have a role in 

preventing and improving outcome in patients with specific liver diseases. Coffee,  a potent antioxidant was 

shown to improve survival in the general population and to markedly decrease the incidence of hepatocellular 

carcinoma. It also showed a beneficial effect in viral and metabolic liver diseases. Vitamin E, another anti-oxidant, 

was shown to favorably effect histological and biochemical parameters in NAFLD. Given their huge public appeal 

and the rationale behind their use, the controversies regarding the use of antioxidants in liver diseases is likely to 

continue. In my lecture I will review recent clinical advances and perspectives in the use of anti-oxidants in liver 

disease.  
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"ROLE OF THE NITRIC OXIDE SIGNALING IN CHOLESTEROL-INDUCED LIVER DAMAGE" 

 

OREN TIROSH 

 

 

The aim of the current study was to elucidate the role and mechanism of action of inducible nitric oxide synthase 

(iNOS) and NO production under liver inflammatory stress induced by cholesterol and LPS. 

High cholesterol diet led to steatohepatitis in mice. LPS administration caused marked liver inflammatory damage 

only in cholesterol-fed mice, which was further exacerbated in the absence of iNOS. 

Nitric oxide was found to ameliorate liver damage. Critical role of NO signaling in preserving hepatocytes glucose 

output response was confirmed in-vitro and in-vivo. These data highlight an essential role of iNOS in liver 

protection. 
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THE ROLE OF SPHINGOLIPIDS IN LIVER DISEASES 

 

YAEL PEWZNER-JUNG 

 

 Department of Biological Chemistry, Weizmann Institute of Science, Rehovot, Israel. 

 

Ceramides are the building blocks of all sphingolipids (SLs), which are critical components of biological 

membranes, but also act as signaling molecules. We recently generated a mouse that cannot synthesize very 

long acyl chain (C22–C24) ceramides due to disruption in the ceramide synthase 2 (CerS2) gene. CerS2-

deficient mice display an altered sphingolipid profile resulting in increased membrane fluidity. As a result, the 

animals develop a metabolic disorder that involves various organs, including the liver. CerS2-deficient 

hepatocytes exhibit a high turnover due to increased apoptosis and regeneration and exhibit liver specific insulin 

resistance and are protected from drug-induced liver toxicity. The mice are leaner and triglyceride accumulation is 

reduced even after feeding with high fat diet. In addition, the activity of complex IV of the mitochondrial respiratory 

chain is reduced leading to systemic oxidative stress.  At a later age, CerS2 null mice develop sporadic 

hepatocellular carcinoma. The mechanisms for all the above pathologies will be discussed in light of a recently 

discovered human disease that involves ceramide synthase 2 dysfunction.   
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HEPATIC PARAOXONASE-1 (PON1) REGULATION:  

RECENT ADVANCES AND PERSPECTIVES 

 

BIANCA FUHRMAN 

 

The Lipid Research Laboratory, Technion Faculty of Medicine and Rambam Medical Center, Haifa, Israel  

 

Address for Correspondence: Bianca Fuhrman, D.Sc., The Lipid Research Laboratory, Rambam Medical Center, 

Haifa, Israel, 31096,  

Telephone: 972-4-8295278, Fax: 972-4-8520076;  

Fuhrman@tx.technion.ac.il 

 

Serum paraoxonase 1 (PON1) is a member of the paraoxonases family (PON1, PON2, PON3). PON1 is 

synthesized and secreted by the liver and in circulation it is associated with HDL. PON1 has anti-oxidative 

properties, which are associated with the enzyme`s capability to decrease oxidative stress in atherosclerotic 

lesions and to attenuate atherosclerosis development.  

Epidemiological evidence demonstrates that low PON1 activity is associated with increased risk of cardiovascular 

events and cardiovascular disease, and is an independent risk factor for coronary artery disease. Therefore, 

pharmacological modulation of PON1 activity or PON1 gene expression could constitute a useful approach for 

preventing atherosclerosis. A primary determinant of serum PON1 levels is the availability of the enzyme for 

release by the liver, the principal site of PON1 production. Together with the enzyme secretion rate, enzymatic 

turnover and protein stability, the level of PON1 gene expression is a major determinant of PON1 status. This 

presentation will summarize recent progress in understanding the regulation of PON1 expression in hepatocytes.  
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ROLE OF LYSOPHOSPHATIDIC ACID RECEPTOR DEPENDENT SIGNALING IN HEPATIC TUMOR 

CELL PROLIFERATION AND MOTILITY 

 

VALENTINA ZUCKERMAN, EUGENE SOKOLOV, JACOB H. SWET & IAIN H. MCKILLOP 

 

Department of Surgery, Carolinas Medical Center, Charlotte, NC, USA. 

 

iain.mckillop@carolinashealthcare.org 

 

Objectives: The poor outcomes associated with hepatic tumors can be attributed to underlying pathology, late 

detection, and advanced tumor staging, including intra- and extra-hepatic metastasis. Lysophosphatidic acid 

(LPA) signaling, via LPA receptors 1-6 (LPARs 1-6), regulates diverse cell functions, including growth and 

migration, yet, the role of LPA in hepatic tumor progression remains poorly understood. We sought to determine 

the expression of the endothelial differentiation gene (EDG) LPARs (LPARs 1-3) in human hepatomas and the 

role of LPARs1-3 in mediating hepatic tumor cell function in the metastatic human liver tumor cell line; SK-Hep-1. 

 

Methodology: LPAR1-3 mRNA and protein expression was measured in SK-Hep-1 cells, hepatic tumors and 

pair-matched non-tumor liver samples (qRT-PCR, Western blot, and IHC), and compared to non-cirrhotic normal 

liver. Cultured SK-Hep-1 cells were treated with LPA in the absence/presence of Ki16425 (LPAR1-3 inhibitor), 

pertussis toxin (PTx; Gi-protein inhibitor) or CT04 (Rho inhibitor I) and cell proliferation, motility, and intracellular 

signaling activity (PI3K-Akt, MAPK-ERK, and Rho) were measured. To define the contribution of specific LPAR 

subtypes, SK-Hep-1 cells were stably transfected with shRNAs to down-regulate LPAR1 or LPAR3 expression 

and analyzed for cell function following LPA-stimulation.  

 

Results: Human hepatic tumors and pair-matched liver tissue demonstrated an increased LPAR 1 and  LPAR 3 

expression compared to normal liver (NL), effects mirrored in SK-Hep-1 cells (versus NL). Treatment of SK-Hep-1 

cells with LPA led to significant, dose-dependent (0-10µg/ml) increases in cell migration and motility in the 

absence of changes in proliferation. Analysis of intracellular signaling demonstrated LPA significantly stimulated 

Rho activation and PI3K-Akt activity. Pharmacological inhibition of Rho activity (CT04) did not significantly affect 

motility, migration, or proliferation, an effect that was mirrored by shRNA inhibition of LPAR1 expression. 

Conversely, inhibition of Gi-protein activity (PTx) significantly inhibited downstream PI3K-Akt signaling and cell 

motility/migration. Inhibiting the expression of LPAR3 mirrored the effects of PTx treatment, no significant PI3K-

Akt activation or cell migration being measured following LPA-stimulation in cells in which shRNA had been used 

to decrease LPAR3 expression.  

 

Conclusion & Future Plans: Our data demonstrate human hepatic tumors and cirrhotic liver is characterized by 

elevated LPAR1 and 3 expression, an effect maintained in the metastatic human SK-Hep-1 cell line. In the Sk-

Hep-1 model LPA treatment stimulates cell migration via an LPAR3-Gi-protein-PI3K-Akt-dependent mechanism, 

and effect that occurs independent of LPA-LPAR1-Rho signaling. Future studies are required to define the role of 

LPAR1-Rho signaling in hepatic tumor cell function. However, because LPAR1 and 3 are weakly expressed in 

normal liver, LPAR 1 and 3 represents a potential novel target for future therapeutic intervention, especially with 

the emergence of LPAR1/3-specific antagonists for the treatment of other cancers. 

  

mailto:iain.mckillop@carolinashealthcare.org
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THE TRANSFORMING GROWTH FACTOR-BETA (TGF- ) PATHWAY GOVERNS HUMAN LIVER TUMOR 

CELL PLASTICITY AND RESISTANCE TO SORAFENIB. 

 

JOAN FERNANDO1, ANDREA MALFETTONE1, EDGAR B CEPEDA1, ESTHER BERTRAN1, PATRICIA SANCHO1 , 

BHAVNA RANI2, GIANLUIGI GIANNELLI2 AND ISABEL FABREGAT1,3 

 
1 Bellvitge Biomedical Research Institute (IDIBELL), L'Hospitalet, Barcelona, Spain; 2 Department of Emergency and 

Organ Transplantation, Section of Internal Medicine Allergology and Immunology, University of Bari Medical School, 

Bari, Italy; 3 Dep. Physiological Sciences II, University of Barcelona, Spain. 

 

E-mail: ifabregat@idibell.cat 

 

BACKGROUND AND OBJECTIVES: Liver tumor cells acquire mechanisms to resist to Transforming Growth Factor-

beta (TGF-β) suppressor effects and respond to it undergoing an epithelial-mesenchymal transition (EMT) process. The 

aim of this work was to analyze whether autocrine activation of the TGF-  pathway may govern the phenotype of liver 

tumor cells as well as their response to chemotherapeutic drugs, such as sorafenib.  

METHODS: We have characterized the phenotype of six human hepatocellular carcinoma (HCC) cell lines accordingly 

to their autocrine production of TGF- , epithelial/mesenchymal phenotype and the expression of tumor initiating cell (TIC) 

markers. Response to sorafenib was analyzed in in vitro and in vivo (xenografts in mice) experiments. Relevance of the 

expression of a specific protein was analyzed by using RNA interference technology. 

RESULTS: In HCC cells, overactivation of TGF- -like phenotype and a switch from 

EpCAM+ CD133+ CD44- to EpCAM- CD133- CD44+ cells. Chronic treatment of an epithelial-like HCC cell line with TGF-  

induced progressive down-regulation of EpCAM and CD133 and up-regulation of CD44, concomitant with the 

appearance of a mesenchymal-like phenotype. TGF- -like 

cells induced mesenchymal-epithelial transition and down-regulation of CD44. Liver tumor cells that show a 

mesenchymal-like phenotype and high expression of the stem cell marker CD44 were refractory to sorafenib-induced 

cell death in in vitro studies, which correlated with lack of response to sorafenib in in vivo xenograft experiments in 

athymic mice. In contrast, epithelial-like cells expressing the stem-related proteins EpCAM or CD133 were sensitive to 

sorafenib-induced apoptosis both in vitro and in vivo. CD44 targeting knock-down, by using specific si- or sh-RNAs, 

indicated that CD44 plays an active role in protecting HCC cells from sorafenib-induced apoptosis.  

CONCLUSIONS: TGF- regulates EMT and cell plasticity in liver tumor cells, which have relevant consequences not only 

on their migratory and invasive properties, but also on their response to chemotherapeutic drugs. 

 

Spanish grants from: MINECO (BFU2012-35538 and ISCIII-RTICC: RD12/0036/0029); Generalitat de Catalunya (2009SGR312) and 

People Programme (Marie Curie Actions) of the European Union’s Seventh Framework Programme (FP7/2007-2013) under REA 

grant agreement #PITN-GA-2012-316549   

  

mailto:ifabregat@idibell.cat
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THE MICROBIOME AND LIVER DISEASE – TOWARDS A NEW UNDERSTANDING 

 

CHRISTOPH THAISS 

 

 Weizmann Institute of Science 

 

The liver receives the majority of its blood supply from the portal vein, and thus represents the first pass organ for 

food antigents and products derived from the intestinal microbiota. We have recently demonstrated that this 

microbiota-liver axis plays a fundamental role in the initiation and progression of hepatic disease. Aberrations in 

microbiota composition and function, coupled with dysfunction in innate immune signaling, lead to enhanced 

influx of microbial products from the microbiota to the liver, where they cause TNF-dependent chronic 

inflammation. This provides an example of the central role of the gut microbiota in hepatic inflammatory, immune, 

and metabolic diseases. Harnessing our increasing knowledge about the microbiota-liver axis might open new 

avenues for the development of rational therapies against chronic liver disease. 
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NUTRITION, MICROBIOTA & OXIDATIVE STRESS IN ULCERATIVE COLITIS POUCH 

INFLAMMATION 

 

DR. NITSAN MAHARSHAK 

 

Inflammatory bowel diseases (IBD) including Crohn's disease and ulcerative colitis are chronic inflammatory 

disease of the digestive system, characterized by a dysregulated immune response towards enteric bacterial 

antigens in genetic predisposed individuals. Nevertheless, their exact etiology is still obscure. The study of IBDs 

is complicated by their inflammatory nature that precludes concluding whether findings are a cause or effect of 

inflammation.  

To overcome this obstacle, we have been studying patients who underwent ileo-anal pouch surgery for ulcerative 

colitis. These patients develop de-novo inflammation of the ileal pouch in up to 60% of the cases. A longitudinal 

follow-up of these patients may enable studying of etiologies that precede inflammation.  

We currently know that pouch patients who suffer from inflammation of the pouch are characterized by pouch 

dysbiosis (an abnormal composition of enteric bacteria), low consumption of dietary anti-oxidants and decreased 

luminal butyrate level. These factors are associated with an increased oxidative stress. Additionally, we have 

shown an over-expression of the Duox-2 gene, that is responsible for production of oxidants in the gut.  

Altogether, these findings highlight the importance of oxidative stress in the pathogenesis of inflammation of the 

pouch.   
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DIABETES AND LIVER: RECENT ADVANCES & PERSPECTIVES 
 

ITAMAR RAZ 
 

 Hadassah Ein Kerem Hospital, Jerusalem, Israel 
 

 

 

  



21 
 

Targeting Liver Diseases 2014 - TMTFG
©
 Copyright 2014 

 

VITAMIN E AND DIABETIC NEPHROPATHY IN MICE MODEL AND HUMANS 

 

NAKHOUL FARID M.D 

 

BaruchPadeh Poriya Medical Center 

Nephrology & Hypertension Division 

Faculty of Medicine Galilee 

Bar Ilan University Ramat Gan 

 

In diabetes mellitus there is an increase in oxygen radical formation due to glucose auto oxidation, the formation 

of advanced glycosylation end products, and metabolic stress. Epidemiologic studies suggest that vitaminE 

supplementation might decrease the risk of developing cardiovascular disease, others showed increased risk of 

cardiac death with the vitamin E treatment. To the contradictory results in the literature regarding the beneficial 

role of vitamin E in protecting against cardiovascular complications, high dose vitamin E supplementation has not 

been recommended by the medical community. In fact, a meta-analysis of over 135000 individuals treated with 

vitamin E concluded that high dose vitamin E (greater than 400 mg/d) slightly increases the risk of mortality. 

However, recent investigations into the polymorphic serum protein haptoglobin (Hp) indicate that vitamin E may 

be beneficial in a genetically defined subgroup of patients, namely, diabetic patients of the Hp 2-2 genotype. The 

role of Hp as an antioxidant, its importance in diabetes, and the therapeutic role of vitaminE will be discussed . 
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STELLATE CELLS IN HEPATIC FIBROGENESIS AND PROTECTION BY A NOVEL 

MODULATOR 

 

RAJ LAKSHMAN, REYES-GORDILLO K, AND SHAH R 

 

Lipid Research Laboratory VA Medical Center, and Department of Biochemistry & Molecular Medicine, 

the George Washington University, Washington, D.C. 

 

Hepatic Stellate Cells (HSC) are the main fibrogenic cells of the liver. In their normal (quiescent) stage, they 

express adipogenic genes, and store vitamin A and triglycerides. Hepatotoxins including  Alcohol Abuse lead to 

hepatosteatosis, fibrosis, and eventually liver cirrhosis due to the generation reactive oxygen species (ROS), 

which trans-differentiate quiescent HSC from lipid-storing pericytes to myofibroblasts resulting in reciprocal up 

regulation of fibrogenic genes and down regulation of adipogenic genes that are coordinately regulated by 

epigenetic repressor gene, methyl-CpG binding protein 2 (MeCP2). Thymosin β4 (Tβ4), a natural peptide 

secreted by thymus gland, exhibits anti-inflammatory and anti-fibrogenic properties by down-regulating MeCP2, 

which in turn, arrests the activation of (i) NFκB signaling cascade and consequent liver inflammation and (ii) HSC 

and consequent hepatic fibrogenesis by specifically restoring the down-regulated adipogenic genes, and 

suppressing the up-regulated fibrogenic genes. Thus, this novel modulator may have therapeutic potential in the 

treatment of Liver Diseases.   

 

(This research was supported by a NIH Grant to RL) 
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AUTOPHAGY INDUCES ACTIVATION OF HEPATIC STELLAT CELLS  

DURING INCUBATION WITH TGF-1 

 

ZHANG JING1, PING JIAN1 AND LIEMING XU1-2 

 

1. Shuguang Hospital affiliated to Shanghai University of Traditional Chinese Medicine, 2. Institute of Liver 

Diseases, Shanghai University of TCM, shanghai, China.  

 

 E-mail: xulieming@shutcm.edu.cn 

 

Objective: Autophagy maybe plays an important role in activation of hepatic stellate cells (HSC). Transforming 

growth factor 1 (TGF-1) is a major factor for activation of HSC during hepatic fibrogenesis. This abstract is to 

study if TGF-1 induces activation of hepatic stellate cells (HSC) through inducing autophagy.   

Methods: Primary HSCs were isolated from C57BL/b mice. Cultured HSCs and JS-1, the mouse stellate cell 

lines, were incubated with TGF-1. Chloroquine (CQ), an inhibitor of autophagy, and Rapamycin, an agonist of 

autophagy, were used respectively. Expression of mRNA was detected by real time PCR and expression of 

protein was analyzed by western-bloting analysis.  The GFP-LC3 puncta was observed by using fluorescence 

microscope. Small hairpin (sense-loop-antisense) RNA for Atg7 cloned into lentiviral vectors (siAtg7) was 

transfected into JS-1 for 5d then TGF-1 was added for 24hrs.   

Results: TGF-1 can induce express of LC3B-II protein, which is a marker of autophagy, both in primary HSCs 

and JS-1 (about 1.5 folds vs. controls). TGF-1 also induced expression of Beclin1 and Atg5 mRNA (about 1.9 

folds and 1.8 folds vs. controls, each P<0.01), both are associated genes of autophagy, in JS-1 but it has no 

effect on expression of Atg7 mRNA and LC3B mRNA (other associated genes of autophagy). Obviously, TGF-1 

increased expression of collagen type I (Col.I) and  smooth muscle actin (-SMA) both in mRNA and protein 

(mRNAs are 3 and 5 folds and proteins are 1.5 folds vs. controls, each P<0.01) in JS-1. siAtg7 can decrease 

expression of LC3B-I and LC3B-II (both are 0.6 folds vs controls, P<0.01) as well as Col.Ⅰ(0.7 folds vs controls, 

P<0.01) in TGF-1-stimulated JS-1. Rapamycin can promote expression of Beclin 1, Atg5, Col.I and -SMA 

mRNA (1.3, 1.5, 1.3 and 3 folds vs. controls, P<0.01) and even promoted expression of Atg7 and LC3B mRNA 

(1.5 and 1.6 folds vs. controls, P<0.01) in JS-1 incubated with TGF-1. CQ, however, can inhibit proliferation of 

JS-1 incubated with TGF-1. CQ can also inhibit mRNA expression of LC3B and Beclin 1 (both are 0.7 folds vs. 

controls, P<0.01), Col.I and -SMA (both are 0.1 folds vs. controls, P<0.01).   

Conclusions: TGF-1 can induce HSC activation associated with induction of autophagy in HSC. This induction 

can be promoted by rapamycin and inhibited by CQ.  
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THE UPA / UPAR SYSTEM INCREASES TRIGLYCERIDE SYNTHESIS IN HEPATOCYTES 
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† The Lipid Research Laboratory, Rambam Health Care Campus, Haifa, Israel 

‡ Department of Anatomy and Cell Biology, 
§ The Lipid Research Laboratory, Technion Faculty of Medicine and Rambam Health Care Campus 
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Fuhrman@tx.technion.ac.il 

 

Metabolic syndrome and non-alcoholic fatty liver disease (NAFLD) are part of the same metabolic defect. The 

liver is the central organ that regulates triglyceride metabolism. We have recently shown that the system of 

urokinase-type plasminogen activator (uPA) and its receptor (uPAR) regulates gene expression in the liver by 

interfering with peroxisome-proliferator-activated receptor γ (PPAR  transcriptional activity. Since triglyceride 

metabolism is under the control of PPARs, we have questioned whether the uPA/uPAR system plays a role in 

triglyceride metabolism in the liver. uPAR-/- mice exhibited lesser lipid droplets than C57BL/6 mice in the liver on 

chow diet. Mechanistically, uPA dose-dependently increased triglyceride content in the hepatocyte cell line Huh7, 

due to increased de novo triglyceride synthesis, mediated by the enzyme diglyceride acyltransferase 2 (DGAT2). 

These effects were regulated via both the p38 mitogen-activated protein kinase-PPAR  signaling cascade and the 

upregulation of fatty acid synthesis through the PI3K/AKT pathway. This study presents a new biological function 

of the uPA/uPAR system in the metabolism of triglycerides and might present a new target for an early 

therapeutic intervention for the metabolic syndrome and NAFLD. 

  

mailto:Fuhrman@tx.technion.ac.il
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INFLAMMATION INDUCED HEPATOCELLULAR CARCINOMA IS DEPENDENT ON CCR5 

 

NETA BARASHI1, IDO WEISS1, SHIRI KLEIN1, HANNA WALD1, DANIEL GOLDENBERG1, EVELYNE 

ZEIRA1, JONATHAN AXELROD1, ELI PIKARSKY2,RINAT ABRAMOVITCH1, EITHAN GALUN1, AMNON PELED 
1 

1 Goldyne Savad Institute of Gene Therapy, Hadassah Hebrew University Hospital, Jerusalem, Israel 

2 Department of Pathology, Hadassah Hebrew University Hospital, Jerusalem, Israel 

 

Clinical and epidemiologic studies have suggested an association between chronic inflammation and cancer. 

However, the molecular mechanisms linking chronic inflammation to tumorigenesis remain largely unresolved. 

We proposed that chemokine and chemokine receptors play an essential role in the chronic inflammation stage 

and can induce tumor formation. To test this hypothesis, we studied the Mdr2 knockout mouse strain, which 

spontaneously develops HCC after chronic liver inflammation and fibrosis. We generated the Mdr2:CCR5 double 

knockout (dKO) strain from the Mdr2-KO mouse and compared both inflammation and tumorigenesis. 

We found that in mice lacking the CCR5 receptor, inflammation was significantly reduced with a significant 

reduction of macrophages recruitment to the liver parenchyma. The diminished macrophage accumulation in the 

liver of Mdr2:CCR5 dKO mice was associated with reduced periductal proliferation and abrogation of fibrosis. 

Furthermore, Mdr2:CCR5 dKO mice exhibited an astounding 60% decrease in tumor incidence. Moreover we 

found that inflammation in Mdr2 KO mice induces oval cell proliferation that is absent in the Mdr2:CCR5 dKO 

strain, suggesting an involvement of progenitor cell proliferation in this model. Surprisingly, we show for the first 

time that HCC tumors in the Mdr2 KO model do not consist only of transformed hepatocyte but rather exhibit a 

significant oval cell population present within the tumors, indicating that their proliferation is not solely relevant to 

the inflammatory stages but also is at the heart of tumor formation. We also show that the oval cell population 

within the tumor is the highly proliferating population, suggesting that this population plays a central role in these 

tumors. Our results indicate that CCR5 has a critical and unique role in the development of liver cancer that is 

induced by chronic liver inflammation and can serve as a potential target for cancer prevention and treatment. 
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THYROID HORMONE ACTIVATES FOXO1 TRANSCRIPTION FACTOR VIA SIRT1-AKT PATHWAY 

 

BRIJESH K. SINGH1, ROHIT A. SINHA1, JIN ZHOU1, KARINE GAUTHIER2, PAUL M. YEN1 
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Thyroid hormone (TH) plays critical roles in the gene expression of a diverse range of cellular signaling pathways, 

including glucose homeostasis. Previously, TH was shown to induce transcription of the key gluconeogenic 

genes, phosphoenolpyruvate carboxykinase (PCK1) and glucose-6-phosphatase (G6PC) that catalyze the first 

and the final steps in gluconeogenesis, respectively. The transcription of both these genes also is regulated by 

Forkhead transcription factor FoxO1. However, currently little is known about the interaction between thyroid 

hormone- and FoxO1-mediated pathways. Here, we report that TR-mediated transcriptional activation of PCK1 

and G6PC in human hepatic cells and mouse liver was FoxO1-dependent. We also showed that FoxO1 

deacetylation required the NAD+-dependent deacetylase, SirT1. TR  also was required for FoxO1 deacetylation 

and hepatic PCK1 gene expression since these effects were reduced in TH receptor β-null (TRβ−/−) mice. 

Interestingly, we found that TH also decreased AKT-dependent phosphorylation of FoxO1 which then led to 

increased nuclear localization of FoxO1.  The basal level of AKT expression was dependent upon mTORC2/rictor 

complex and rictor expression was decreased by TH in vitro and in vivo.  Furthermore, TH suppression of rictor-

mediated AKT activation depended upon SirT1.  Last, TH stimulated FoxO1 recruitment to the PCK1 and G6PC 

gene promoters due to SirT1 effects on FoxO1 deacetylation and dephosphorylation.  In summary, our results 

show that TH-dependent activation of PCK1 and G6PC involves FoxO1 deacetylation as well as decreased 

FoxO1 phosphorylation by reducing pAkt level.  We have identified a novel mechanism that integrates TH-

regulation of gluconeogenic gene transcription with cellular energy status in the liver. 

  



28 
 

Targeting Liver Diseases 2014 - TMTFG
©
 Copyright 2014 

 

THYROID HORMONE STIMULATION OF HEPATIC MITOCHONDRIAL ACTIVITY REQUIRES 

MITOPHAGY 

 

ROHIT A. SINHA1, BRIJESH K. SINGH1 AND PAUL M. YEN1 

 
1 Laboratory of Hormonal Regulation, Cardiovascular and Metabolic Disorders Program,  

Duke-NUS Graduate Medical School, Singapore. 

 

Thyroid hormone (T3) regulates hepatic energy metabolism by inducing fat oxidation and oxidative 

phosphorylation in the mitochondria. This increased mitochondrial activity by T3 produces reactive oxygen 

species (ROS) that can cause oxidative damage and mitochondrial dysfunction.  Currently, it is not known 

whether T3-stimulated oxidative phosphorylation is coupled with mitochondrial quality control in order to sustain 

mitochondrial health.  Here, we used both in vitro and in vivo models to demonstrate that T3-induced oxidative 

phosphorylation and ROS production is coupled with mitochondrial autophagy “mitophagy” in hepatic cells.  

Mechanistically, ROS induction of AMP-activated protein kinase (AMPK) pathway was necessary for initiation of 

autophagy by T3. Furthermore, specific mitophagy inducers such as unc-51-like autophagy activating kinase 1 

(ULK1), microtubule-associated protein 1A/1B-light chain 3 (LC3), and p62 were recruited to mitochondria after T3 

treatment, and were required for sustained mitochondrial activity in T3-treated hepatic cells. These findings 

highlight the important role of T3 in promoting mitochondrial turnover to prevent mitochondrial damage and to 

maintain efficient oxidative phosphorylation in the liver, and have implications for not only normal hepatic 

metabolic functions but also aging-related and pathological conditions such as diabetes and fatty liver disease.    
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Objectives:  Senescence is a permanent proliferation arrest, which serves as a major anti-tumor mechanism, but 

also causes tissue aging. Liver cirrhosis displays a senescent phenotype, whereas hepatocellular carcinomas 

(HCCs) often display immortal phenotype associated with mutations of senescence control genes such as TERT, 

TP53 and CDKN2A. Our aim was to explore senescence- related genes to identify novel biomarkers for liver 

diseases. 

Methodology: We generated senescence- and immortality-associated global gene expression data from an in 

vitro hepatocellular senescence model1, as well as cirrhosis and HCC tissues2 using DNA microarrays. 

Differentially expressed genes were analyzed using the Gene Set Enrichment Analysis, BRB Array Tools and 

nearest template prediction method. 

Results:  Cirrhosis and HCC displayed expression patterns compatible with senescent and immortal phenotypes, 

respectively; dysplasia being a transitional state. We first identified a functional 15-gene hepatocellular 

immortality signature test that discriminated HCC from cirrhosis with high accuracy (97,5-100%). We identified 

another set formed by 23 genes that predicted HCC patient survival.  Kaplan-Meier plots and log-rank statistics 

demonstrated a significant difference (P<0.001) in the 5-year overall survival between the two groups of patients 

defined by the 23-gene signature. As expected, immortal-type and senescence-type HCCs were associated with 

bad and good patient survivals, respectively. Senescence-based classification of HCC was independent of patient 

gender, etiology, serum alpha-fetoprotein levels, underlying liver disease and tumor size. 

Conclusion: We established a two different gene signatures; one for HCC diagnosis, the other for HCC 

prognosis Due to their small sizes, these signatures are easy to implement in clinical setting. They can be readily 

adapted for HCC management as well as patient allocation in clinical trials with new drugs. 

 

1-Ozturk N et al. Reprogramming of replicative senescence in hepatocellular carcinoma-derived cells. Proc Natl Acad Sci U 

S A. 2006 Feb 14;103(7):2178-83.  

2-Yildiz G et al. Genome-wide transcriptional reorganization associated with senescence-to-immortality switch during human 

hepatocellular carcinogenesis. PLoS One. 2013 May 15;8(5):e64016.  
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EVALUATION OF UNDIAGNOSED LIVER MASSES, NOT EXHIBIT TYPICAL 

 IMAGING FEATURES BUT HCC, EVEN HCC WITH STAGE C 

 

METIN BASARANOGLU 

 

Türkiye Yüksek Ihtisas Hospital, Gastroenterology Clinic, Ankara, Turkey 

 

Background and Aim: It is always not possible to reach a diagnosis in patients with liver masses. In this study, 

we aimed to evaluate of undiagnosed liver masses not exhibit typical imaging features. Material and Methods: In 

this study, we evaluated 140 patients with undiagnosed liver mass (es) without any typical imaging features. 

Percutaneous liver biopsy by transabdominal ultrasound guiding was performed in 121 to obtain a pathologic 

diagnosis. A single gastroenterologist who is very well experienced on radiologic biopsies performed all biopsies 

(2011, 2012, and 2013). A single experienced radiologist reevaluated imagings from the records, retrospectively. 

Results: Distribution of the diagnosis according to the pathology, as follows: 45 patients with metastasis, 24 

patients with HCC, 16 patients with nothing, advanced stage chronic liver disease in 8 patients, 5 patients with 

NET, 5 patients with dysplastic nodule or well-differentiated HCC, 4 patients with cholangiocarcinoma, 4 pts with 

pseudotumor (secondary to infections), 2 patients with steatosis, 2 patients with hemangioma, 1 patient with 

steatohepatitis, 1 patient with extramedullar hematopoesis, 1 patient with necrotising graanuloma, 1 patient with 

biliary cirrhosis (sistozomiazis), 1 patient with cyst hydatid, 1 patient with mixed tumor (hcc +cholangiocarcinoma). 

Distribution of the diagnosis according to the radiologist, as follows: 27 patients with HCC; 11 patients with 

chronic liver disease findings without any mass, 12 patients with metastasis, 6 patients with cholangiocarcinoma, 

3 patients with hemangioma, 5 patients with abscess (one with fasciola and one with cyst hidatid), 2 cases 

without any liver abnormality, 1 with dysplastic nodule, 1 patient with angiomyolipom, 1 patient with gallbladder 

tumor, 1 patient with FNH. Further distribution of the 27 patients with HCC was shown in Table 1 according to the 

BCLC Staging System. Conclusion: Our results showed that seronegative HCC, even with Stage C, was one of 

the major cause of the liver masses not exhibit typical imaging features. HCC due to none B and none C was a 

significant portion. More than half of the patients with HCC had normal serum α-FP level even in HCC patients 

with Stage C. As expected, life expectancy was in a relation with the stage of the disease.  
 

1. Bruix J, Sherman M. Management of hepatocellular carcinoma: an update. Hepatology.2011;53:1020–1022. 

2. Llovet JM, Bru C, Bruix J. Prognosis of hepatocellular carcinoma: the BCLC staging classification.Semin Liver 

Dis. 1999;19:329–338.  

 

Table 1. Distribution of the 27 patients with HCC was shown according to the BCLC Staging System. The relation between 

staging and parameters such as serum α-FP, serology of Hep B and C, and survive was also demonstrated. 

Stage  HCC (A) HCC (B) HCC (C)  No of the pts 

Number of the pts 8 pts 9 pts 10 pts HBV 6 

α-FP (↑) in 4 pts    (7.4-

181) 

4 pts   (9.5-

300)  

4 pts       

(14-300) 

HCV 2 

HBV 4 pts  2 pts  5 pts  HBV; α-FP (↑) 6 

HCV 2 pts  

 

3 pts  none  HCV; α-FP (↑) 2 

Seronegative: 2 pts  4 pts  5 pts  HBV (-), HCV (-) 4 

Exitus 2 pts  

 

5 pts  7 pts  HBV (-), HCV (-); α-FP 

(↑) 

6 

    HBV (-), HCV (-); α-FP: 

un-known 

1 
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Objectives: Hepatic ischemia and reperfusion injury (IRI) remains an important challenge in clinical orthotopic 

liver transplantation. Activation of NF-κB signaling and p53 has a critical role in hepatic IRI-induced inflammation 

and apoptosis. Sirtuin 1 (SIRT1) is a NAD-dependent deacetylase that modulates inflammation and apoptosis in 

response to oxidative and genotoxic stress. It represents the best characterized direct target of miR34a by 

regulating p53 activity. However, little is known on mechanisms by which p53/miR34a/SIRT1 axis exerts its 

function in hepatic IRI.  

Methodology: Partial warm ischemia was produced in the left and middle hepatic lobes of C57BL/6 mice for 

60min, followed by 4 h of reperfusion.  

Results: In this study, a murine model of hepatic warm I/R injury was employed to assess the role of miR34a and 

SIRT1-dependent signaling in the protective effects of a p53 inhibitor, pifithrin-α p-nitro (PFT) against tissue 

inflammation and injury. We found that PFT administration induced SIRT1 expression through decreasing of 

miR34a expression, leading to the amelioration IR-induced acetylation of p53 and NF-kB, and protection against 

liver IR-damage, local enhancement of anti-apoptotic functions, and downregulation of inflammation. In parallel in 

vitro studies, PFT treatment diminished macrophage tumor necrosis factor alpha/IL-6 and iNOS levels. Moreover, 

knockdown of SIRT1 in LPS-stimulated macrophages increased acetylation of NF-κB and p53, leading to the 

stimulation of proinflammatory cytokine programs. These results suggest that p53 inhibition-mediated 

miR34a/SIRT1 signaling protects against liver damage by deacetylating NF-κB and p53, which may mediates 

inflammatory response and hepatocullar apoptosis. 

Conclusion: The p53 inhibitor PFT diminished hepatic IR injury-mediated inflammation and apoptosis, by 

increasing SIRT1 through miR34a inhibition. The p53/miR34a/SIRT1 axis may represent a therapeutic target for 

the development in the amelioration of hepatic injury.  

 

References: Vaziri H et al., hSIR2 (SIRT1) functions as an NAD-dependent p53 deacetylase. Cell. 2001 Oct 19; 107(2):149-59. 

Yeung F et al., Modulation of NF-kappaB-dependent transcription and cell survival by the SIRT1 deacetylase. EMBO J. 2004 Jun 16; 

23(12):2369-80. Epub 2004 May 20.  

mailto:chung@ulsan.ac.kr
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TARGETING IL-6 AND STAT3 IN LIVER CANCER 
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Hepatocellular carcinoma (HCC), the third leading cause of cancer mortality worldwide, typically appears in 

patients following years of chronic hepatitis and cirrhosis of the liver arising from risk factors such as viral 

infection, alcoholic liver disease, hemochromatosis, or non-alcoholic steatohepatitis, and with strikingly higher 

incidence in men than women. The gender disparity of HCC has been attributed in part to protective effects of 

estrogens in the liver that are mediated by hormone receptor controlled gene expression. While the protective 

effects of estrogen are, as yet, ill-defined, recent evidence derived from experimental models based on chemical-

induced HCC following acute hepatitis suggests that estrogens may prevent HCC through inhibition of interleukin-

6 (IL-6) expression. Moreover, obesity and overweight have also been shown to be bona fide promoters of HCC, 

also through a mechanism that in part involves IL-6 mediated signal transducer and activator of transcription 3 

(STAT3) activation. These observations suggest that IL-6, mediated through STAT3, has a contributory, if not 

causal role in HCC, and give rise to the intriguing possibility that IL-6 and STAT3 may be useful therapeutic 

targets in the prevention or control of HCC development. However, little is known regarding the role of IL-6 in the 

development of HCC on a background of chronic hepatitis. Moreover, numerous studies in rodents have 

demonstrated that IL-6 is crucial for ameliorating chronic liver injury and fibrosis. Thus, a paradox has emerged 

whereby the benefit of IL-6 in preventing liver injury and fibrosis appears to contradict their apparent linkage in 

HCC development. Here we will present evidence on the role of IL-6 and STAT3 in hepatocarcinogenesis based 

on studies carried out in an animal model of spontaneously occurring HCC that develops on a background of 

chronic sclerosing cholestatic hepatitis. In so doing, we will attempt to address the questions surrounding the 

mechanisms of hepatocarcinogenesis and the worthiness of IL-6 and STAT3 as therapeutic targets in HCC.  
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INFLAMMATION AND NAFLD- RECENT ADVANCES AND PERSPECTIVES 

 

RAN OREN 

 

 Ins. Gastroenterology and Liver Diseases 

Hadassah University Hospital, Jerusalem 

 

Non-alcoholic fatty liver disease (NAFLD) is the hepatic manifestation of the metabolic syndrome and the leading 

cause of chronic liver disease in the western world. 20 % of NAFLD individuals develop chronic hepatic 

inflammation (non-alcoholic steato-hepatitis, NASH), associated with cirrhosis, portal hypertension and hepato-

cellular carcinoma. Although the most clinically important process in NAFLD patients is the transition from NAFLD 

to NASH, the mechanism of this inflammatory process is not fully understood. There are many players in the 

pathogenesis of NASH and each of them might be a target for future therapy. They include  the flow of free fatty 

acid into the liver, the adipose tissue, the inflammatory mediators, dietary factors, kupffer cells and mediators of 

fibrogenesis, insulin signaling, immune pathway as well as heritability, PNPLA3 mutation, adipokins and soluble 

mediators, the inflammasome as well as the microbiota.  The aim of my lecture would be to shortly introduce the 

various pathways mentioned above in the inflammatory process in NAFLD. 
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LIVER REPOPULATION FOLLOWING TOXIC LIVER INJURY -  

WHICH GENES HAVE MOST IMPACT? 

 

KIRK WANGENSTEEN AND KLAUS H. KAESTNER,  

 

Dept. of Genetics, University of Pennsylvania, Philadelphia, PA, USA 

 

A better understanding of the liver’s response to toxic injury, which includes hepatocyte proliferation, activation 

and differentiation of facultative hepatic stem cells (“oval cells”), and – unfortunately – an increased risk for 

hepatocellular carcinoma, is a prerequisite for the development of novel clinical treatments and improved 

prevention.  Prior research on hepatocyte proliferation has focused on the easily accessible paradigm of partial 

hepatectomy, which does not model the regenerative response of hepatocytes following toxic injury, such as 

occurs following alcohol or acetaminophen poisoning. To address this knowledge gap, we are employing an 

innovative model system to identify and rank by impact the genes that control hepatocyte proliferation in the 

context of toxic liver injury.  We have tested the role of forty candidate regulators of liver repopulation through 

overexpression in repopulating hepatocytes in the Fah null model of liver injury.   Surprisingly, we find that the 

winged helix transcription factor Foxa3 promotes liver repopulation, while the TNFalpha receptor is a strong 

inhibitor of this process.  In addition, we demonstrate how this system can be used to assess the impact of 

thousands of combinations of genes on liver tumor formation and growth. 
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TRANSDIFFERENTIATION OF HUMAN ADULT CELLS INTO ENDOCRINE PANCREATIC 

CELLS; CELL REPLACEMENT THERAPY FOR DIABETIC PATIENTS 

 

IRIT MEIVAR-LEVY, ELLAD CHERNICHOVSKI, KEREN RON, DANA ZEITUNI, KEREN RON,  

KFIR MOLAKANDOV AND SARAH FERBER 
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Hashomer and the Dept. for Human Genetics, Tel-Aviv University, Israel 

 

Cellular differentiation and lineage commitment were considered irreversible processes. However, recent reports 

have indicated that differentiated adult cells can be reprogrammed to an embryonic like pluripotent state and in 

some cases directly to alternate committed lineages. Dominant instructive roles for transcription factors in 

reprogramming somatic cells have been suggested. However, while numerous somatic cell sources give rise to 

pluripotent cells, it is believed that committed lineages are generated either in developmentally related tissues or by 

the differentiation of pluripotent cells.  

Here we challenge this view and suggest that adult cell reprogramming along alternate committed lineages can be 

a direct process, which crosses the boundaries of the distinct developmental germ layers, without the need for pre-

induced pluripotency.   

We demonstrate that the endoderm derived pancreatic lineage and -cell-like function is induced in adult cells which 

are derived from all three germ layers, by ectopic expression of non-integrating pancreatic differentiation factors. 

The direct reprogramming process along the alternate committed lineage is fast, specific and relatively abundant, 

compared to reprogramming pluripotent cells. The mechanism which mediates the developmental process and the 

role of Epithelial-Mesenchyme transitions will be discussed. 

Direct reprogramming of somatic cells carries important implications in developing patient specific regenerative 

medicine approaches which may prove safer than using ESC or iPS cells as progenitors. The generation of insulin 

producing cells by adult cells reprogramming allows the diabetic patient to serve also as the donor of his own 

therapeutic tissue. 
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UPDATE IN MANAGING VIRAL HEPATITIS 

 

ASSY NIMER 

 

Ziv Medical Center, Safed, Israël 

 

The Viral Hepatitis (HCV &HBV) update will digest the latest data from a broad range of sources (AASLD, 

EASL,IDSA 2014), examine the new treatments, and translate this array of information for our audience. This 

high-quality scientific programme will explore the clinical challenges presented by viral hepatitis infection and its 

associated complications. 
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BIOENGINEERING LIVERS FOR TRANSPLANTATION 

 

SHAY SOKER PhD 

 

Wake Forest School of Medicine, Institute for Regenerative Medicine, Winston-Salem, NC, USA 

 

ssoker@wakehealth.edu  

 

Introduction:  Liver transplantation is presently the best therapy able to extend survival for end-stage liver 

disease; however, it is severely limited by the availability of donor organs. We established a novel approach for 

whole organ engineering using decellularization of animal and human organs to create organ-specific 

extracellular matrix (ECM) scaffolds, subsequently recellularized with human cells. Bioengineered livers, made 

from small animal liver ECM scaffolds, seeded with human liver stem cells (hLSCs), performed many synthetic 

and metabolic functions and were successfully transplanted in rats. To advance this technology to clinical 

translation, we have initiated a 3 pronged approach: 1) Determining conditions for optimal distribution of cells and 

liver tissue reorganization inside the liver ECM scaffolds; 2) Identifying conditions to differentiate the human liver 

stem cells into hepatocytic and biliary lineages; and 3) Scaling up the decellularization/recellularization 

technology to livers with clinically appropriate size.  

 

Results: Liver ECM scaffolds seeded with hepatocytes and endothelial cells were exposed to different flow rates 

in a perfusion bioreactor. A mixed population of cells is observed in the parenchyma and vessels after 1 day 

whereas, after 7 days, the majority of vascular structures contained only endothelial cells, while the parenchyma 

of the tissue consisted of large liver cell clusters. The hLSCs inside the liver ECM scaffolds showed progressive 

tissue formation and organization with clusters of hepatocytes expressing albumin, α-fetoprotein, cytochrome 

P450 3A and 2A, E-cadherin and EpCAM, and several long ductular structures staining positive for biliary 

markers CK19, EpCAM, ASBT (bile salt transporter) spawning for 200-400μm in length. Several metabolites of 

the drugs diazepam and 7-ethoxycoumarin were detected by LC-MS/MS, indicating broad cytochrome P450 

activity in the bioengineered livers. Acellular liver ECM scaffolds, prepared from 5-8 kg pigs, showed maintenance 

of functional vascular network within the scaffold. Partially recellularized porcine liver constructs were 

heterotopically implanted into host pigs by vascular anastomosis after nephrectomy. Vascular imaging one day 

post implantation demonstrated that the liver constructs maintained blood flow and vascular patency.  

 

Summary and Conclusions: Our results demonstrate efficient generation of bioengineered human livers that 

recapitulates stepwise development of hepatocyte and bile duct formation. The bioengineered livers 

demonstrated self-organization of human liver tissue inside the liver ECM scaffolds. The use of porcine livers as 

scaffold donors represents a feasible approach for bioengineering livers for clinical use. Collectively, these 

promising results represent a significant step towards the development of transplantable livers as an alternative 

treatment for chronic liver diseases.  

 

References 
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Simulated temporal changes of the plasma glucose 

level  in untreated and insulin-treatedT2DM patients 

elicited by abrupt glucose utilization challenges 

(ΔGU=5 mol/kg/min over 30 min) at a hypoglycaemic 

basal state of 4 mM.  

black – normal subjects, blue – patients with untreated 

T2DM, violet – T2DM patients receiving an additive 

insulin treatment 

from: König M, Holzhütter HG (2012) Kinetic modeling 

of human hepatic glucose metabolism in type 2 

diabetes mellitus predicts higher risk of hypoglycemic 

events in rigorous insulin therapy. The Journal of 

biological chemistry 287:36978-36989. 

MATHEMATICAL MODELING OF THE LIVER METABOLISM UNDER NORMAL AND 

PATHOPHYSIOLOGICAL CONDITIONS 

 

HERMANN-GEORG HOLZHÜTTER 

 

Charité – Universitätsmedizin Berlin, Institute of Biochemistry 

 

hergo@charite.de 

 

Background: The metabolism of the liver possesses the exeptional homeostatic capacity to keep the plasma 

concentrations of glucose, lipids, amino acids and proteins within narrow concentration ranges despite largely 

varying physiological conditions (starvation, overnutrition, physical exercise).  

Objective: We have developed a detailed molecular-kinetic model of the central metabolism of hepatocytes to 

study in silico the cellular response to changes in the plasma levels of glucose, non-esterified fatty acids and the 

hormones insulin, glucagon and epinephrine.  

Results: Application of the model to patients with diabetes type 2 revealed that the range of plasma glucose 

levels at which the liver 

functions as a glucose 

producer is shifthed to 

values of about 8 mM 

(compared with a normal 

value of about 6 mM) thus 

additionaly worsen their 

plasma glucose balance. Of 

note, under a rigorous 

insulin therapy the model simulations predict an insufficient response of the liver to a sudden drop of plasma 

glucose thus increasing the risk of hypoglycemic episodes (see Figure). The model was further applied to study 

the impact of genetic enzyme variants (adiponutrin - PNPLA3), drugs (valproate) and elevated plasma levels of 

non-esterified fatty acids (as commonly observed in obesity) on the development of a fatty liver, i.e the abnormal 

accumulation of triglycerides.  

Conclusion: Taken together, our approach demonstrates the value of mathematical modeling for integrating 

numerous molecular processes into a consistent and functional network model whose simulated responses to 

physiological and pathophysiological perturbations provides new insights. 

 

References: 
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HUMAN CELL RESPONSES DURING INITIAL STEPS OF HEPATIC INFECTION WITH 

ENTAMOEBA HISTOLYTICA, THE ETIOLOGICAL AGENT OF AMOEBIASIS 
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daniela.faust@pasteur.fr 

 

Amoebiasis is an important, though "neglected", infectious human disease caused by the extracellular protozoan 

parasite Entamoeba histolytica. Infection occurs upon uptake of contaminated water or food and the colonization 

of the intestine. Clinical manifestations of invasive infection are diarrhea/dysentery and colitis for intestinal, and 

liver abscesses and resulting complications for hepatic amoebiasis (1). During invasion, amoebae may breach 

the intestinal barrier and disseminate through the portal vein system, mainly to the liver (1% of the carriers). 

Hepatic amoebiasis is characterized by the induction of an inflammatory host response, the crossing of the 

hepatic endothelial barrier, the invasion of the liver parenchyma and the subsequent formation of liver abscesses, 

causing 70,000 deaths/year. Diagnosis and treatment require substantial improvement, the development of 

alternative strategies relies on investigations of the molecular mechanisms underlying the parasite pathogenicity 

and the host responses (2).  

We study the initial steps in liver infection by E. histolytica, using both 2D cell cultures and a newly developed 

human 3D hepatic in vitro model that mimics the minimal features of hepatic sinusoids.  

We characterized the interactions between amoebae and human liver sinusoidal endothelial cell (LSEC) 2D 

cultures, using cell and molecular biology approaches (3). LSEC responses are localized to cells in contact with 

amoeba, depend upon major amoebic virulence factors, and include crucial changes in cell adhesion and 

cytoskeletal organization which support a mechanical process sensed by the LSEC and which may facilitate, in 

vivo, the parasite passage through the endothelial barrier into the parenchyma. 

We set-up a human 3D hepatic sinusoid in vitro model to analyse, in a more physiological relevant 

microenvironment, E. histolytica interactions with LSEC and hepatocytes, amoeba migration through the 

extracellular matrix (two-photon microscopy and quantitative image analysis) and the responses of the human 

cells. For the first time, we determined the proteins secreted (proteome analysis) and the profiles of cytokines 

(ELISA) released by the human cells, in the absence or the presence of amoebae. We demonstrate the LSEC 

barrier function, the influence of hepatocytes on amoeba crossing efficiency, and the establishment of a complex 

pro-inflammatory environment in response to amoebae. 

 

(1) Stanley S. L. Jr, The Lancet  361 (2003);  

(2) Faust D. M., Guillen N., Microbes & Infection 14 (2012);  

(3) Faust D. M. et al., Cell Microbiol. 13 (2011) 
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PROTECTION EXERTED BY LEVOSIMENDAN AGAINST LIVER PEROXIDATIVE INJURIES 
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GUIDO VALENTE AND GIOVANNI VACCA 
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grossini@med.unipmn.it 

 

Objectives. As in other organs, oxidative stress-induced injury and cell death in the liver may result from free 

oxygen radicals-dependent mechanisms and alterations in signal transduction pathways leading to apoptosis. 

Levosimendan has been suggested as a promising agent for protection against oxidative stress through not only 

the improvement of hemodynamics, but also through direct actions on mechanisms involved in cell death. In the 

present study we aimed to examine the protective effects of levosimendan against liver oxidative stress and 

whether they could be related to the modulation of apoptosis/autophagy ratio, nitric oxide (NO) release and 

mitochondria functioning. Methodology. In the anesthetized rat model of liver ischemia/reperfusion, levosimendan 

was infused within the portal vein at the onset of reperfusion. Portal vein blood flow was measured and blood 

samples were taken for liver function, peroxidative markers and glutathione determination. Moreover, liver biopsy 

samples were used for apoptosis quantification through Western blot. Primary rat hepatocytes were pre-treated 

with levosimendan before peroxidation and the effects on cell viability, oxidant/antioxidant systems; NO release, 

survival signalling, apoptosis/autophagy, mitochondrial membrane potential and mitochondrial permeability 

transition pore (MPTP) opening were examined. Results. Levosimendan counteracted oxidative damages and 

was able to keep liver function and cell viability. At basis of such effects there was the keeping of mitochondrial 

membrane potential and the inhibition of MPTP opening, as well as, the modulation of NO release and the 

activation of mitochondrial KATP channels. Finally, an autophagic-dependent apoptosis inhibition was found in 

hepatocytes. Conclusion. The results obtained shown that levosimendan exerts protection against liver ischemic 

damage through the autophagic-dependent inhibition of apoptosis and the activation of survival signalling. Such 

effects would involve the keeping of mitochondrial function and the modulation of NO release by the different NO 

synthase isoforms. These findings could have important implications in relation to clinical conditions such as liver 

surgery and transplantation. 

 

References 
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THE ASSOCIATION OF NON-ALCOHOLIC FATTY LIVER DISEASE WITH CARDIOVASCULAR 

RISK FACTORS: FINDINGS FROM A POPULATION BASED COHORT 
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Objectives: Cardiovascular disease (CVD) is the leading cause of mortality in adults with non-alcoholic fatty liver 

disease (NAFLD). Evidence from small studies in select, clinical populations suggests that NAFLD is associated 

with blood pressure (BP) and markers of atherosclerosis. There is little evidence from general population studies 

and it is unclear if any association exists independently of established risk factors. We aimed to examine the 

association of NAFLD with, central and peripheral BP and common carotid artery intima thickness (cIMT; a 

marker of atherosclerosis) in a general adolescent population and to assess whether associations were 

independent of fat mass and other established CVD risk factors.   

Methods: Using cross-sectional data from a sub-sample (N=1,904) of a UK birth cohort, assessed at mean age 

17.9 years, we measured markers of NAFLD (ultrasound scan (USS)-determined fatty liver, shear velocity (a 

marker of liver fibrosis), alanine aminotransferase (ALT), aspartate aminotransferase (AST) and gamma-

glutamyltransferase (GGT)). These were related to BP [central and peripheral systolic and diastolic BPs (SBP 

and DBP), mean arterial pressure (MAP) and cIMT (measured using B-mode ultrasound).  

Results: The prevalence of USS-determined fatty liver was 2.5%. Fatty liver was positively associated with 

central and peripheral SBP, DBP, and MAP in models adjusting for; age, sex, social class, puberty and alcohol 

intake. These positive associations were attenuated to the null when fat mass was included. For example in 

confounder adjusted models, not including fat mass, mean central SBP was 3.98mmHg (95% confidence interval 

(CI) 1.34, 6.62) higher in adolescents with USS fatty liver compared to those without; with additional adjustment 

for fat mass the association attenuated to the null value (-0.31mmHg; 95%CI -3.09, 2.47). Similar patterns were 

found for associations of ALT and GGT with central and peripheral BP. There was no consistent evidence of 

associations of shear velocity or AST with BP measurements. There was no strong evidence of an association of 

USS-determined fatty liver, shear velocity, ALT, AST, or GGT with cIMT in either age and gender-, or fully-

adjusted models, (adjusting for household social class, smoking, alcohol intake, physical activity, fat mass, 

systolic blood pressure, triglycerides, total cholesterol, high density lipoprotein cholesterol, insulin and glucose). 

For example, age and gender adjusted mean difference in cIMT comparing those with and without USS fatty liver 

was -0.0043mm (95%CI: -0.0019, 0.0106) and fully adjusted was -0.0081mm (-0.0241, 0.0079). 

Conclusion: NAFLD is not directly associated with higher central or peripheral BP or cIMT in adolescents. This 

may reflect the youth of our population; follow-up into adulthood, as CVD risk develops, may reveal if an 

association develops over time.  
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Hepatocellular carcinoma (HCC) is a multistage process, but the nature of the molecular changes associated to 

the different steps, particularly the very early steps, is largely unknown. The Nrf2–Keap1 system is currently 

recognized as one of the major cellular defense mechanisms against oxidative and electrophilic stresses (1); 

however, the exact role of this pathway in cancer development is still under debate (2). Recently, we have shown 

that activation of the Nrf2-Keap1 pathway is a very early event in the Resistant-Hepatocyte (R-H) rat model of 

hepatocarcinogenesis, suggesting that dysregulation of this pathway may exert a critical role in HCC 

development (3).  

In the present study, we investigated by Sanger fluorescence-based sequence analysis whether and when Nrf2 

mutations could occur in this experimental model. The results showed that mutations of Nrf2 are extremely 

frequent in early preneoplastic lesions positive for the stem/progenitor cell marker KRT-19, which are considered 

to be the precursor cell population of HCC in this model. Notably, all the mutations were missense, involved the 

Nrf2-Keap1- binding regions and were associated with a strong increase of the expression of Nrf2-target gene, 

such as Nqo1, Gclc and Gst4, in both pre- and neoplastic lesions. Mutations of Keap-1 were more rare and were 

found only in preneoplastic lesions lacking Nrf2 mutations. KRT-19 positive HCCs arising 1 year later also 

showed a high percentage of Nrf2 mutation (> 50%), suggesting that mutation of this gene provides a selective 

advantage towards progression to HCC. Nrf2 silencing inhibited the ability of rat tumorigenic cells to grow in soft 

agar and to develop HCC when injected into syngenic rats. 

Conclusion: Our results demonstrate that mutations of Nrf2 are highly frequent in rat HCCs positive for KRT-

19+). Moreover, our findings demonstrate that Nrf2 mutation is a very early event, suggesting that dysregulation 

of the Nrf2-Keap1 pathway is likely essential for the clonal expansion of KRT-19+ preneoplastic hepatocytes to 

HCC.  

 

Baird L et al. The cytoprotective role of the Keap1-Nrf2 pathway. Arch Toxicol 2011;85:241-272. 

Sporn MB, Liby KT. NRF2 and cancer: the good, the bad and the importance of context. Nat Rev Cancer 2012;12:564-571. 

Petrelli A et al. MiRNA/gene profiling unveils early molecular changes and NRF2 activation in a rat model recapitulating 

human HCC. Hepatology 2014;59:228-241 
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ROLE OF ADIPONECTIN IN THE ANTISTEATOTIC EFFECT OF CANNABINOID-1 (CB1) 

RECEPTOR BLOCKADE 
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Objectives: Diet-induced obesity (DIO) is associated with hepatic steatosis and increased activity of the 

endocannabinoid (eCB) system. Chronic cannabinoid-1 receptor (CB1) blockade reduces body weight and the 

associated metabolic complications, including hepatic steatosis. It is also reverses the obesity-decline in the 

levels of adiponectin, which is known to promote fatty acid oxidation. This effect has been proposed to account 

for the antiobesity and antisteatotic activities of CB1 receptor antagonists.   

 

Methodology: To test this hypothesis we have investigated the metabolic actions of rimonabant, a globally-acting 

CB1 receptor inverse agonist, in high-fat diet (HFD)-induced obese adiponectin knockout (Adipo-/-) mice and their 

wild-type controls (Adipo+/+). Mice were fed either HFD or standard diets (STD) for 19 weeks before starting them 

on a daily treatment with vehicle or rimonabant (10 mg/kg, ip.) for one week, followed by metabolic analyses. 

 

Results: Daily treatment of mice on HFD with rimonabant for 7 days resulted in significant and comparable 

reductions in body weight and adiposity, as well as fasting plasma glucose, insulin, leptin and triglycerides levels 

in the two strains. On the other hand, it reversed the HFD-induced hepatic steatosis, fibrosis and hepatocellular 

damage only in Adipo+/+ mice. The adiponectin-dependent, antisteatotic effect of rimonabant was mediated by 

reduced uptake and increased β-oxidation of fatty acids in the liver. 

 

Conclusion: The present findings indicate a differential role of adiponectin in the beneficial metabolic effects of 

CB1 blockade in obesity. Namely, adiponectin appears to mediate the reversal of hepatic steatosis and fibrosis by 

CB1 antagonism through reducing fatty acid uptake into the liver and inducing their β-oxidation, whereas the 

reduction in body weight and adiposity and improved glucose and insulin homeostasis resulting from short-term 

CB1 antagonism are independent from adiponectin.  

Since rimonabant was withdrawn from the market worldwide due to neuropsychiatric side effects, it is no longer 

considered as a valid therapeutic target for obesity-induced hepatic steatosis. Therefore, peripherally restricted 

CB1 receptor antagonists that also reverse the obesity-related decline in adiponectin levels may represent a safer 

alternative for the management of fatty liver and obesity. 
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ANTI-PROLIFERATIVE EFFECTS OF BILIRUBIN AND RELATED ALGAL TETRAPYRROLES 
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Objectives: Bilirubin belongs to potent antioxidant substances and subjects with Gilbert syndrome having mildly 

elevated serum levels of unconjugated bilirubin are protected from development of oxidative stress-mediated 

diseases. Spirulina platensis is a blue-green alga widely used as a dietary supplement because of its 

hypocholesterolemic and antioxidant properties. Among other bioactive substances, it is also rich in tetrapyrrolic 

compounds resembling bilirubin, which might have potent anti-proliferative effects. The aim of our study was to 

evaluate possible anticancer effects S. platensis-derived tetrapyrroles using an experimental model of pancreatic 

cancer.  

 

Methodology: The anti-proliferative effects of S. platensis and its tetrapyrrolic components [phycocyanobilin (PCB) and 

chlorophyllin, a surrogate molecule for chlorophyll A] were tested on several human pancreatic cancer cell lines (PA-TU-

8902, Mia PaCa-2 and BxPC-3) and nude mice xenotransplanted with PA-TU-8902 cells. Besides the effects on 

mitochondrial redox metabolism, we analyzed the impact of S. platensis, PCB, and chlorophyllin on transcriptome (using 

whole genome mRNA arrays), phosphokinome (using protein phosphorylation arrays) levels; and miRNAs (using a cancer-

focused miRNA array) levels.  

 

Results: Compared to untreated cells, experimental therapeutics significantly decreased proliferation of human pancreatic 

cancer cell lines in vitro in a dose-dependent manner (from 0.16 g·L-1 [S. platensis], 60 µM [PCB], and 125 µM 

[chlorophyllin], p<0.05). The anti-proliferative effects of S. platensis were also shown in vivo, where inhibition of pancreatic 

cancer growth was evidenced since the third day of treatment (p<0.05). All tested compounds decreased generation of 

mitochondrial reactive oxygen species as well as glutathione redox status (p=0.0006; 0.016; and 0.006 for S. platensis, PCB, 

and chlorophyllin, respectively). Only minor mRNA expression changes were found in treated cancer cells, in contrast to 

pronounced protein expression changes. These were most likely due to post-transcriptional regulation by miRNAs, whose 

expressions were significantly affected by S. platensis-related treatments. 

 

Conclusion: S. platensis-derived tetrapyrrolic compounds substantially decreased the proliferation of experimental 

pancreatic cancer. These data support a chemopreventive role of this edible alga; dietary supplementation with this alga 

might enhance systemic pool of tetrapyrroles in a manner similar to that seen in subjects with Gilbert syndrome. 
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DIFFERENT EFFECTS OF THE SHORT-TERM AND LONG-TERM 

S-ADENOSYLMETHIONINE SUPPLEMENTATION ON TUMOR DEVELOPMENT 

IN A CHRONICALLY INFLAMMED MURINE LIVER 

 

EVGENIY STOYANOV, LINA MIZRAHI, DEVORAH OLAM, TEMIMA SCHNITZER-PERLMAN, 

EITHAN GALUN, DANIEL GOLDENBERG 

 

Goldyne Savad Institute of Gene Therapy, Hadassah- Hebrew University Medical Center, Jerusalem, Israel 

 

Chronic inflammation precedes the majority of hepatocellular carcinoma (HCC) cases. We investigated a 

chemopreventive potential of S-adenosylmethionine (SAM), an essential donor for all methylation reactions in the 

cell, at the late precancerous stage of HCC development using Mdr2-knockout (Mdr2-KO) mice, a model of 

inflammation-mediated hepatocarcinogenesis. Previously, we revealed down-regulation of the genes regulating 

SAM metabolism in the liver of these mice at precancerous stages. Now, we have supplied Mdr2-KO mice at the 

late precancerous stage with SAM during either a short-term (17 days) or a long-term (51 days) period and 

explored the effects of such supplementation on tumor development, hepatocyte proliferation, DNA methylation 

and gene expression in the liver. The short-term SAM supplementation significantly decreased the number of 

small tumor nodules, proliferating hepatocytes, polyploid hepatocytes, as well as the total DNA methylation level, 

while it increased expression of the tumor suppressor proteins Mat1a, p21 and C/EBPα. However, in most tested 

cases, SAM supplementation did not reverse the aberrant methylation of the specific CpG islands or aberrant 

expression level of the specific genes in the mutant liver. Surprisingly, the long-term SAM supplementation did 

not affect tumor growth and hepatocyte proliferation, while it increased the total liver DNA methylation and the 

number of polyploid hepatocytes. We conclude that the short-term SAM supplementation in the Mdr2-KO mice 

inhibited liver tumor development by increasing multiple tumor suppressor mechanisms resulting in cell cycle 

arrest. The long-term SAM supplementation resulted in a bypass of the cell cycle arrest in this model by a yet 

unknown mechanism. Our results demonstrate that the dose and time schedule of the chemopreventive SAM 

supplementation at the precancerous stages of inflammation-mediated HCC should be further investigated in 

combination with a deeper analysis of all enzymes involved in SAM metabolism. 
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CIRCADIAN CLOCKS AND FEEDING TIME REGULATE THE OSCILLATIONS AND LEVELS OF 

HEPATIC TRIGLYCERIDES 
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Circadian clocks play a major role in orchestrating daily physiology, and their disruption can evoke metabolic 

diseases such as fatty liver and obesity. To study the role of circadian clocks in lipid homeostasis, we performed 

an extensive lipidomic analysis of liver tissues from wild-type and clock-disrupted mice either fed ad libitum or 

night fed. To our surprise, a similar fraction of lipids (∼17%) oscillated in both mouse strains, most notably 

triglycerides, but with completely different phases. Moreover, several master lipid regulators (e.g., PPARα) and 

enzymes involved in triglyceride metabolism retained their circadian expression in clock-disrupted mice. Nighttime 

restricted feeding shifted the phase of triglyceride accumulation and resulted in ∼50% decrease in hepatic 

triglyceride levels in wild-type mice. Our findings suggest that circadian clocks and feeding time dictate the phase 

and levels of hepatic triglyceride accumulation; however, oscillations in triglycerides can persist in the absence of 

a functional clock. 

 

This work was published this year: 

Cell Metabolism, 2014 February 4, 19(2), p 319-330. 
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Objectives. There are different types of receptors expressed on hepatocyte membrane which have tremendous 

selectivity and efficiency in the internalization of different ligands as opposed to less efficient mechanisms of 

passive and active diffusion. Therefore designing microparticles containing a xenobiotic compound associated 

with a ligand of receptor-mediated intrahepatic uptake may represent a new strategy in liver targeted delivery. 

Methods. Microemulsifying methods (spray drying, ultrasound, supercritical CO2) were used to develop lycosome 

technology, a novel method for intrahepatic delivery of xenobiotics (1, 2). Lycosome microparticles contain 

lycopene, a hydrophobic carotenoid, which is used not only as a core-forming agent, but also as a vector for 

targeting hepatocytes, which are known to express abundantly the carotenoid receptor. In addition it contains 

amphiphilic phosphatydilcholine as a chaperone for lycopene, which also has hydrophilyzing as well as 

emulsifying properties promoting thereby intestinal absorption.  In a water-free environment the system is 

represented as nano-sized lycosome particles whose internal core may accommodate water insoluble lipophylic 

xenobiotics.  Emulsified Solubilized lycosomes have a partial resistance to the intestinal environment, enhanced 

intestinal absorption rate and ability to bind to hepatocyte membranes via carotenoid receptor.  In the current 

attempt of lycosome technology application we constructed microparticles containing Simvastatin, a HMG-CoA 

reductase inhibitor, which specifically targets hepatic pathway of cholesterol biosynthesis and used for treatment 

atherosclerosis. The efficacy of 30 day treatment with lycosome-formulated Simvastatin (Lycosimvastatin, L-SIM) 

versus unmodified drug (SIM) was studied in mildly hypercholesterolemic volunteers (n=10). 

Results. The foremost changes took place in plasma LDL-cholesterol values. L-SIM had a superior activity in the 

reduction of LDL as compared to unmodified SIM (p=0.0022) which can be explained by the enhanced delivery of 

L-SIM to the hepatocytes. Other changes in lipid profile were also observed. 

Conclusion.  Microparticles with ligands for hepatic carotenoid receptor can be used for targeted delivery of 

xenobiotic molecules to the hepatocytes improving their biological activity and therapeutic effect. 

 

References: 

1. CAROTENOID PARTICLES AND USES THEREOF. GB Patent Application No. 1101669.8, PCT/GB2012/000075, 25.01.2012.  

2. Patel D, Sawant KK. Self micro-emulsifying drug delivery system: formulation development and biopharmaceutical evaluation of 

lipophilic drugs. Curr Drug Deliv. 2009 Aug;6(4):419-24.   
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Objectives: NAFLD is a global clinical challenge which progresses to cirrhosis and liver cancer. Defective 

transport of free fatty acids and mitochondrial dysfunction lead to explosion of a series of free radicals, apoptosis, 

up regulated cytokines and fibrogenesis ultimately causing cirrhosis and cancer. Curcumin is a pan-antioxidant 

with anti-inflammatory, anti-apoptotic, anti-microbial, and anti-fibrogenic properties. This study evaluates the role 

of curcumin in NAFLD to progression of NASH. 

Methods: Eighty patients (n=80) with mean BMI 29% were recruited, NAFLD score 0.66, NASH fibrotic score 

0.33, HOMA IR 3.8, ALT 58, LDLc 143, HDLc 29, Triglyceride 186  and Adipokines ( Leptin, Adiponectin, Retinal 

Binding Proteins ) were divided into Group A- (n=20) Pioglitazone 15mg, Group B- (n=20) vitamin E, Group C- 

(n=20) curcumin (all the three above groups received placebo), and Group D (n=20) vitamin E plus curcumin. Pre 

and post values (Triglycerides, LDLc, HDLc, ALT, HOMA-IR, TNF-alfa, Leptin, Adiponectin, Retinol Binding 

Protein, HBA1c, Serum necro-inflammatory NAFLD and NASH fibrotic score were analyzed at 3, 6, and 12 

months. Diet and exercise were left unchanged. Daily alcohol content was less than 30 grams. 

Exclusion; HIV, Medications causing fatty liver including herbal supplements, Lipodystropy, Overt diabetes 

mellitus, Pregnancy. hypersensitivity to study medications. 

Results: Group A- Minimal changes on ALT, HbA1c, HOMA, lipids, no changes in TNF-alfa, adipokines, lipid 

profile and necro-inflammatory score and/or NASH fibrosis score. Group B and Group C had modest changes in 

ALT, lipid profile, HbA1c and HOMA; while no changes in adipokines, necro-inflammatory score and fibrotic 

score. Group D had significant changes in all scores particularly the adipokines and small improvements in 

fibrotic score. All patients tolerated the medications well.  

Conclusion: This study postulates the positive effects of Curcumin added to vitamin E in NAFLD subgroups; 

even preventing NASH with a modest anti-fibrotic effect and improved necroinflammatory score; and impressive 

changes in adipokines levels. Additive effects of Curcumin with vitamin E has significant effects on serum lipids 

and insulin sensitivity. Unavailability of Pre and post liver biopsy was the limitation of this study. A large control 

trial needs to validate. 
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chestnova.anna@gmail.com 

 

Chronic hepatitis (CH), liver cirrhosis (LC) and diabetes mellitus (DM) are associated with serious disorder of 

carbohydrate metabolism. One of the indicants of which is hyperglycemia. Sustentacular mechanism of constant 

glucose level in blood is associated with ability of hepatocytes to synthesize glycogen and cleave it in accord with 

demand of the organism. Tissular and cellular factors play the important role in regulation this mechanism: 

hepatocytes localization in lobe of the liver, their degree of ploidy and others. Size of cells is the fundamental 

parameter which has a significant influence on their function. Suggest that size of cells can have a considerable 

influence on the glycogen content in hepatocytes. The aim of this work was to test this hypothesis.    

The study was carried out on the smear preparations of separate hepatocytes which were obtained from material 

of intravital needle biopsy of patients with CH, LC and type II DM.  Material of donors was used as a control in 

which there were no indicants these diseases. About the size of hepatocytes was judged with their dry weight 

because this index is independent of the conditions of preparation of specimens. In this research work was used 

combined cytophotometrical method which allows on a charted specimen to measure consistently dry weight of 

cells and glycogen content in them. Dry weight of hepatocytes was determined with interference microscope BIN-

4 (LOMO, Saint-Petersburg). Glycogen in hepatocytes was detected with fluorescent PAS reaction. Glycogen 

content in cells was measured by using cytophotometrical method with microscope Axioscope (Carl Zeiss, Germany), 

CCD camera DFC360 FX (1392×1400) and program ImageJ. For each preparation was measured about 150-200 of 

cells. 

Our results show that dry weight of hepatocytes in the normal human liver is an average 456 ± 8 pg. At LC and 

CH this index increases by 30% and 19% (P<0.01). Dry weight of hepatocytes of patients with DM does not 

different from norm and is an average 424 ± 9 pg. Results of cytophotometry show that in patients with CH, LC 

and DM glycogen content in hepatocytes rises in comparison with norm by 55, 131 ( P<0.01) and 27% (P<0.05) 

respectively. Correlation analysis reveals that in norm and DM distinct dependence exists between size of 

hepatocytes and glycogen content in them. Whereas at CH and LC dependence between size of hepatocytes and 

content in them this glycoprotein is absent.     

Based on obtained data we can conclude that glycogen content in hepatocytes of normal human liver and at DM 

depends on their size. In patients with CH and LC correlation between size of hepatocytes and glycogen content 

in them is absent.       

 

The reported study was partially supported by RFBR, research project № 14-04-32378 мол_а. 
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SUSTAINED VIROLOGICAL RESPONSE WITH INTRAVENOUS SILIBININ: 

INDIVIDUALIZED TREATMENT VIA REAL-TIME MODELING OF HCV KINETICS 
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Background and aims: Intravenous Legalon Silibinin (SIL) is a potent antiviral agent against hepatitis C virus 

(HCV). In this proof of concept case-study we tested whether IFN-free treatment with SIL can achieve sustained-

virological response (SVR), using real-time modeling of early on-treatment HCV kinetics to determine duration of 

therapy. 

 

Methods: A 44 year-old female HCV-(genotype 1)-infected patient who was a pedigree non-responder to 

PEGylated-interferon-alpha+Ribavirin therapy, initiated combination treatment with 1200 mg/day of SIL, 1200 

mg/day of Ribavirin and 6000 u/day vitamin D. Blood was collected frequently during the first month of therapy 

and weekly thereafter. Mathematical modeling of measured HCV kinetics was used to predict the duration of 

therapy needed to achieve SVR. 

 

Results: HCV rapidly declined in a biphasic manner from 45,000 IU/ml to below assay detection (12 IU/ml) by 

day 23 and remained undetectable thereafter. Duration of 25 to 34 weeks of therapy was predicted by fitting the 

mathematical model to observed HCV kinetic data. Provided with this information, the patient chose to complete 

34 weeks of treatment. Besides transient asymptomatic eosinophilia, SIL treatment was well tolerated and  

the patient did not miss a single day of work. Post treatment HCV remained undetectable at  

weeks 4, 8 and 14 (SVR 14). 

 

Conclusions: This case study provides poof-of-concept that individualized IFN-free treatment with SIL+Ribavirin 

can achieve SVR. A 34 weeks course of SIL+Ribavirin therapy was feasible, and safe, with no significant side 

effects. SIL-based individualized therapy might be considered a treatment option for patients with no other 

alternatives and should be further validated. 
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Some small molecules are readily permeable to the biological membranes and generally activate or inhibit gene 

expression as externally added substrates or as internally accumulated end products, respectively. Very rarely 

has a connection been made that links intracellular intermediary metabolites as a signal of gene expression. 

Giardia lamblia is a microaerophilic protozoa used to generate energy by fermentative metabolism. This organism 

has developed a several number of antioxidant defense strategies to grapple elevated oxygen tensions which are 

harmful to survival. We report that a perturbation in the critical step of a metabolic pathway of Giardia lamblia 

changes the dynamics of the pathways leading to accumulation of the intermediary metabolite pyruvate. This 

accumulation causes cell stress relieved and transduces signals that alter gene expression so as to cope with the 

oxidative stress by recovering balance in the metabolite pool. In this study, we identified some metabolic genes 

which are involved in oxidative stress regulation of Giardia lamblia. This study emphasizes on the effects of 

alterations in the level of intermediary metabolites of Giardia lamblia in causing unstressed and protected by 

transducing signals to genes to maintain redox status homeostasis. Such studies are an essential component in 

the integration of metabolomics and transcriptomics of Giardia lamblia.    
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KLF4 INDUCES STEMNESS IN HUH7 HEPATOCELLULAR CARCINOMA CELL LINE 
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ATABEY, ESRA ERDAL 
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Objective: Hepatocellular carcinoma (HCC) is the third leading cause of cancer-related deaths worldwide. The 

success of current therapies, including surgery, radiotherapy, and chemotherapy, is severely restrained due to 

the existence of therapy-resistant tumor cells. Cancer stem cells (CSCs) with properties of self-renewal, 

differentiation and chemoresistance are believed to be responsible for tumor recurrence and metastasis. 

Understanding mechanisms by which CSCs maintain their ‘‘stemness’’ is an important step to effectively target 

these cells in cancer treatment. KLF4 which is one of the four transcription factors required to reprogram 

fibroblasts to pluripotent stem cells, is also essential for maintaining the characteristic of CSCs in prostate and 

breast cancers. In this study, we aimed to analyze the effect of KLF4 overexpression in Huh7 hepatocellular 

carcinoma cell line. 

 

Methodology:  Hepatic cancer stem cells (EpCAM+/CD133+) and  EpCAM-/CD133- cells were isolated from 

Huh7cell line using magnetic beads (magnetic antibody cell sorting (MACS)). Following KLF4 overexpression 

using pMIG-KLF4 retroviral plasmid, EpCAM expression was analyzed using flow cytometry. Real-time PCR and 

Western blotting were used to analyze gene and protein expressions. MTT assay was performed to measure 

Sorafenib resistance.  

 

Results: EpCAM+/CD133+ cells express higher levels of KLF4 compared to EpCAM-/CD133- counterparts in 

Huh7 cells. Ectopic overexpression of KLF4 in Huh7 cell line caused an increase in the EpCAM+ cell population 

from %8.6 to %25.3. Also, KLF4 overexpressing Huh7 cells have increased levels of several stem-cell marker 

genes including Abcg2, Hnf4a, CK19, and Lgr5. In addition, these KLF4-overexpressing cells show increased 

resistance to Sorafenib.  

 

Conclusion:  This study shows that KLF4 upregulates several stem cell genes including EpCAM and CK19 

suggesting a role for KLF4 in liver cancer stem cell maintenance. Thus, KLF4 might be an important candidate to 

target stem cell population in HCC. 
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ACQUIRED FOOD ALLERGY IN PATIENTS AFTER LIVER TRANSPLANTATION 
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Background: The acquisition of new food allergy after transplantation or transplant-acquired food allergy (TAFA) 

is usually reported in adults and rarely in children. TAFA is described mainly after liver, but also after small 

bowel/intestinal, lung and heart transplantations. In different studies, the male/female ratio is equal. Literature 

data suggest that children with TAFA typically present within the first year after surgery and they are typically 

allergic to multiple foods. Objective: TAFA is generally characterized with allergy to multiple foods and increased 

level of total and/or spesific IgE. Here, a patient although who had normal total. IgE and specific IgE test results, 

he developed reaction to skin prick test for cow’s milk is presented and his clinical presentation will be discussed. 

The Patient and Methods: 15 month-old- boy came to our allergy clinic with complaints of vomiting after drinking 

cow‘s milk and skin rush on the area where contact ed with chocolate. In his past medical histroy, left lateral 

segment of liver (donor was his mother) was transplanted to him when he was at 5 months. The liver donor was 

not recorded as having a history of allergic disease. Methylprednisolone and tacrolimus immunosuppression were 

used after the transplantation, and tacrolimus therapy was continued for prophylaxis of chronic rejection. When 

he was at 7 months, family fed the patient with cow’s milk but 3 hours later he began to vomit. He vomited five 

times in two hours. Then, he developed constipation. Rectal irrigation was used. Then oral intake stopped for two 

days. He was thought to be having food protein induced enterocolitis. His vomiting complaints repeated after 

intake of formula and baby food which includes grain. So he fed with special formula including short-chain 

peptides and free aminoacids and his symptoms improved. Past medical history: Extrahepatic biliary atresia was 

diagnosed at 3 weeks age with conjugated hyperbilirubinemia (according to scintigraphy and biopsy results). 

Family history: His father has penicillin allergy and his aunt has asthma. At our outpatient clinic: Height and 

weight were within normal percentiles. Physical examination revealed normal examination findings. Results: 

Laboratory findings: WBC was 4.420/mm3, with 21% neutrophils, 6% eosinophils and 69% lymphocytes. His 

hemoglobin was 8.2 g/ dL, platelet count was 280.000/mm3. Total IgE : <5 and ImmunoCAP specific IgE against 

milk, grain and other classsic foods was <0.35. Skin prick test results: saline: 0x0 mm, histamine 4x4 mm, fresh 

cow’s milk: 2x2 mm, other food allergens (peanut, egg, fish, soybean, wheat): 0x0 mm. Conclusion: Our patient 

seemed to have cow’s milk allergy related to liver transplantation.  Laboratory investigations and clinical 

presentation of the patient did not look like typical IgE–mediated food allergy, which is expected in TAFA.  

 

References: 1- Ozdemir O. New developments in transplant-acquired allergies. World J Transplant. 2013; 3(3):30-5. 2- 

Ozdemir O, Arrey-Mensah A, Sorensen RU. Development of multiple food allergies in children taking tacrolimus after heart 

and liver transplantation. Pediatr Transplant. 2006; 10(3):380-3. 

NOTE:  1- Submitted for poster presentation 

2-Presented at the session: Liver transplantation  
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Objectives: To evaluate the efficacy and safety of Traditional Chinese formulas-Fuzheng Huayu tablet and 

Huangqi Decoction on post-hepatitis B cirrhosis through multi-center randomized controlled study. 

Methodology: 125 cases of patients with post-hepatitis B cirrhosis were randomly given Huang Qi decoction and 

Fuzheng Huayu tablet for 48 weeks and 24 weeks of follow-up after withdrawal. Liver biopsy was performed in all 

cases before and after treatment, each pathological sections of liver tissue were read blinded by pathological 

experts. Liver tissue fibrotic staging, liver tissue inflammation, liver function and serological parameters of liver 

fibrosis were compared before and after the treatment in two groups. 

Results: After 48 weeks of administration of Huang Qi decoction and Fuzheng Huayu tablet, improvement rate of 

liver fibrosis staging (improved at least one stage) is 66.7% and 53.6% respectively in two groups, while 

improvement rate of liver tissue inflammation, especially portal area inflammation is 61.4% and 71.4%, and 

improvement rate of fragmental necrosis is 47.4% and 57.1%, respectively: There was no statistically significant 

difference between the two groups. Compared to that of before administration, serological parameters on fibrosis 

(hyaluronic acid, layer adhesion protein, collagen type Ⅳ and Ⅲ type collagen peptide) were significantly decreased 

after administration of Fuzheng Huayu tablet (P<0.05). While post-treatment with Huang Qi decoction, the 

serological parameters also decreased without statistical significance compared to pre-treatment.  Compared to 

that of before administration, the content of Serum albumin and the number of platelets was increased slightly 

with no statistical significance after administration of Fuzheng Huayu Tablet, which was increased significantly 

after administration of Huang Qi decoction (P<0.05). 

Conclusion: The two Traditional Chinese forumulas-Huang Qi decoction and Fuzheng Huayu tablets both are of  

rather good  therapeutic effect on post-hepatitis B cirrhosis, but  action mechanism of underlying effect of the two 

formulas is different, which embodies pattern-differentiated treatment of TCM.   Further studies are expected to 

obtain more powerful clinical data to elucidate the concrete action mechanism of the two formulas against post-

hepatitis B cirrhosis.  

Key words: posthepatitic B cirrhosis; treatment; tTraditional Chinese medicine; multi-center randomized 

controlled study 
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OBJECTIVE: To identify novel tumor-associated proteins, we analyzed the protein expression patterns from 

experimental hepatocellular carcinoma (HCC) that were induced using hepatocarcinogenesis models in rats, and 

compared them to those of human HCC biopsies and resection tissues. 

METHODS: Rats were subjected to two previously described protocols of hepatocarcinogenesis using 

diethylnitrosamine (DEN) carcinogen: the alternative Solt-Farber (aS&F) protocol, which induces HCC within 9 

months, and Schiffer's model, which induces cirrhosis and multifocal HCC within 18 weeks. The patterns of 

protein expression were examined by SDS-PAGE on tumors, non-tumors and normal liver tissues, in rats. 

Proteins were identified by mass spectrometry. The expression of prostaglandin reductase 1 (PTGR1) and that of 

two well-known markers of hepatocarcinoma (class pi Glutathione S-transferase 1 (GSTP1) in rats and glypican-3 

in humans) were visualized in tumor tissues by immunohistochemistry. Gene expression levels were measured 

by qRT-PCR. 

RESULTS: SDS-PAGE revealed overexpression in tumors of a protein migrating at 33-34kDa. PTGR1 was 

identified by mass spectrometry with a confidence of level >99%. The increased expression of PTGR1 in tumors 

was confirmed in the two animal models by Western blotting and by increased alkenal/one oxidoreductase activity 

(25-fold higher than normal liver). In addition, the gene expression level of Ptgr1 was increased during cancer 

development in a time-dependent manner (200-fold higher than normal liver). Immunohistochemistry revealed 

PTGR1 overexpression both in the cytoplasm of neoplastic cells of rat tumors and in the biopsies and resection 

samples from the 12 human clinical cases of HCC (six females, six males: mean age 54.4 years: range 17-70 

years). Finally, the expression of PTGR1 showed to correlate with that of two well-known markers of 

hepatocarcinoma, Glutathione S-transferase pi 1 (GSTP1) in rats and glypican-3 in humans.  

CONCLUSION: The increased expression and activity of PTGR1 in liver carcinogenesis revealed in this study 

encourage further research aimed at understanding the metabolic role of PTGR1 in HCC and its potential 

application for human cancer diagnosis and treatment. 

 

Published in Int J Biochem Cell Biol. 2014 May 20. pii: S1357-2725(14)00175-7. 

 

  

mailto:patrick.rouimi@toulouse.inra.fr


59 
 

Targeting Liver Diseases 2014 - TMTFG
©
 Copyright 2014 

 

VITAMIN D INHIBITS DEVELOPMENT OF LIVER FIBROSIS IN ANIMAL MODEL BUT CANNOT 

AMELIORATE ESTABLISHED CIRRHOSIS. 

 

REIF SHIMON, WEISMAN YOSEF, BRAZOWSKI ELI, ABRAMOVITCH SHIRLEY 

 

Department of Pediatrics, Hadassah Ein-Kerem Medical Center, Jerusalem,  Department of Pediatrics and 

Pathology, Tel-Aviv Medical Center 

 

Background and aims: 1,25(OH)2D3, the active form of vitamin D was found by us to have anti-proliferative and 

anti-fibrotic effect on hepatic stellate cells. Our aim was to investigate the potential of 1,25(OH)2D3 to inhibit the 

development of liver fibrosis and to ameliorate established fibrosis in vivo.Methods: The anti-fibrotic effect of 

1,25(OH)2D3 was investigated in thioacetamide (TAA) model and in a bile duct ligation model. In the preventive 

model, rats received simultaneously intra-peritoneum injection of TAA and/or 1,25(OH)2D3, for 10 weeks. In the 

remedial model, rats were treated with TAA for 10 weeks and then received 1,25(OH)2D3 or saline for eight 

weeks. Fibrotic score was determined by Masson staining. Collagen I, α-smooth muscle actin (αSMA), tissue 

inhibitor of metalloproteinase (TIMP1), platelet-derived growth factor (PDGF) and transforming growth factor-β 

(TGF-β) expression were measured by western blot analysis and real-time PCR. 

Results: Preventive treatment of 1,25(OH)2D3 significantly suppressed liver fibrosis both macroscopically and 

microscopically and significantly lowered the fibrotic score of TAA+1,25(OH)2D3 group compared to the TAA 

group. 1,25(OH)2D3 significantly inhibited expression of PDGF and TGF-β by ~50% and suppressed the 

expression of collagen Iα1, TIMP1 and αSMA by ~3, 2, 3 fold, respectively. In contrast, 1,25(OH)2D3 was 

inefficient to ameliorate established liver fibrosis. Furthermore, administration of 1,25(OH)2D3 to BDL rats, led to 

high mortality rate probably caused by hypercalcemia. Conclusion: 1,25(OH)2D3 may be considered as a potential 

preventive treatment of liver cirrhosis.  
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THE ROLE OF PARAOXONASE 1 LEVELS IN ASSESSMENT OF LIVER DAMAGE IN CHRONIC 

LIVER DISEASE PATIENTS CAUSED BY HEPATITIS C VIRUS 

 

MAAYAN SHINER, YOTAM  A. SHINER, ELI ZUCKERMAN 

 

Carmel Medical Center 

 

Hundreds of millions of people worldwide are chronic carriers of Hepatitis C Virus (HCV). The virus 

attacks the liver parenchyma by recruitment of the immune system, resulting in inflammatory 

surroundings and oxidative stress. One of the mechanisms that protects the body from oxidative stress 

is the Paraoxonases (PONs), a family of three enzymes with anti-oxidant activity. PON1, which is 

secreted by the liver, is known for its ability to effect hydrolysis of organophosphates and other activities, 

such as arylesterase (PON1-ARE). Today, the main diagnostic tool for assessment severity of liver 

fibrosis is liver biopsy with a histological examination. The aim of the present study was to asses the 

ability of PON1 levels in the serum to serve as  a biomarker for follow up of the damage to the liver 

tissue in HCV patients. We analyzed serum of 68 patients with chronic HCV. Controls were 28 patients 

with HBV and 21 healthy volunteers. All participants were analyzed for PON1 activities and serum 

oxidative stress. In addition, a histopathological assessment of the severity of the liver disease was 

carried out for all patients using the METAVIR method.  

We found significant correlation between PON1-ARE activity and the pathological grade (grade 0 vs 

grade 1-3). Using ROC curve for PON1-ARE activity of 63U/mL, showed 76.7% specificity and 54.3% 

sensitivity for this test, compared to the gold standard histopathological test. In addition, there was also 

a significant correlation between the level of oxidative stress and HCV infection.  

We conclude that PON1-ARE activity might serve as a biomarker in assessing the extent of liver tissue 

inflammation (pathological grading), and a good tool for eliminating tissue damage.  
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Aims: to study proliferative activity of Ito cells, fibroblasts, Kupffer cells, and endotheliocytes in liver 

tissue of patients with CHB and CHC before and after antiviral therapy (AT). 

Materials and methods: the repeated thin needle biopsy were performed in 9 CHC and 8 HBV patients 

(groups A and B), mean age of 41.3 and 42.6 years, M:F ratio – 3.5:1 and 8:0 respectively. Necro-

inflammation and fibrosis were evaluated with Knodell score and immuhistochemistry before and after 

standard treatment (IFN+RBV 24-48 weeks, or lamivudine 100 mg 52 weeks). Proliferative activity of Ito 

cells and fibroblasts was characterized by the expression of insulin-like growth factor-1 (IGF-1) and 

platelet-derived growth factor (PDGF), while angiogenesis – by endothelial expression of CD34 and 

PDGF. 

Results: the mean value of necro-inflammation activity was 9.7±1.1 grades with stage of fibrosis 2.4 ± 

0.3 before treatment, 6.5±1.0 grades (p=0.05) after treatment in group A, and NIA of 9.0±0.9 grades 

and stage 6.4±0.8 – in group B respectively. Higher expression of IGF1 in liver cells and significant 

neoangiogenesis were presented in both groups before treatment with evident decrease of IGF1 and 

PDGF expression in all types of cells after AT in both groups. 

Conclusions: there is a significant expression of IGF1 in all types of liver cells that correlates with NIA 

of HCVand HBV before antiviral therapy and decreases after it. Obviously  neovangiogenesis in the liver 

correlates with high expression of PDGF and CD34, decreasing after treatment independently of 

treatment outcomes in patients with CHB and CHC. 
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Non-alcoholic fatty liver disease (NAFLD) is strongly correlated with cardiovascular (CV) morbidity. Several 

studies have already documented a higher prevalence of CV disease in NAFLD patients but only a few included 

patients with histological well-documented NAFLD. The assessment of CV events in NAFLD is still a matter of 

debate. Arterial stiffness may contribute to the management of CV events in NAFLD patients. 

The aim of the study is to evaluate arterial stiffness, as a non-invasive method of prognosis of CV events, in 

histological proven NAFLD patients and correlations between arterial stiffness and cardiovascular risk factors. 

We prospectively enrolled 20 patients with histological well-defined NAFLD (49.1 ± 8.5 years, 60% men). We also 

enrolled 13 control subjects (47.6 ± 9.6 years). We perform arterial stiffness using the SphygmoCor (AtCor 

Medical, Australia) device. We measured aortic systolic pressure (AoSP), aortic pulse pressure (AoPP), 

augmentation pressure (AP), augmentation index (Aix) corrected for heart rate, and aortic pulse wave velocity 

(PWV). Clinical and anthropometric data were collected. Metabolic parameters, homeostasis model assessment-

insulin resistance (HOMA IR), adiponectin and fetuin A levels were determined. Insulin resistance was defined as 

HOMA IR > 2.7. IBM SPSS Statistics 21 programme was used to analyze data.  

75% of patients presented metabolic syndrome (MetS), 25% diabetes mellitus, 85% arterial hypertension, 50% 

obesity, and all patients had dyslipidemia. In patients with NASH associated with MetS, AoSP, AoPP and AP 

values were significantly higher than in patients with NAFLD without MetS (129 ± 13.7 mmHg vs. 114 ± 7.7 

mmHg, 42.6 ± 10.3 vs. 31.8 ± 5.3, 11.6 ± 5.8 vs. 8.0 ± 5.4 respectively; p < 0.05). We found a strong linear 

association between PWV and HOMA-IR (r=0.608, p=0.012). PWV correlated with AST (p=0.02), GGT (p=0.02) 

and Steatotest (p=0.05). No significant association between arterial stiffness parameters and adiponectin and 

fetuin A was observed. 

In conclusion, arterial stiffness, being an accurate, non-invasive and relatively cheap method, could be a useful 

tool to determine the cardiovascular burden in NAFLD patients.  

The study was partially supported by grant PN-II-ID -PCE-2011-3-0917, no. 297/2011 of the Romanian Ministry of 

Education represented by UEFISCDI. 
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