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Viral Infections and Cytokines

• Several cytokines are released after in vivo and in 
vitro after virus infection 

Schaff Z et al. 
Cancer Research 32: 2696.1972, 
Lab Invest 29:577-586 1973, 
JNCI 51:293-297, 1973, 
JNCI 51:1751-60 1973, 
J Invest Derm 63:407-410 1974,
Int J Cancer 18: 697-702 1976, 
Ultr Path 3:169-173 1982, 
Lancet 1:1336 1983,
Hepatology 6:966-970 1986 



Chemical and virus-induced hepatocarcinogenesis

Schaff et al. Virchows Arch A 1971, 1982,  Acta Morph 1978 

DEN-induces foci in rat liver
GGT reaction

MC-29 induced turkey hepatoma





Etiology of Cancer

• 15%
– Viruses
– Bacteria
– Paracytes
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Cancer Incidence and Mortality Worldwide 

Ferlay J et al. Lyon, France: IARC Press; 2004.

GLOBOCAN 2008 (IARC 2010), JAMA Oncol.2015, CA Cancer J.Clin. 2018 Sept

New Tumor cases in 2018: 18,1 million
Mortality 2018: 9,6 million

New Tumor cases in 2013: 14,9 million
Mortality in 2013: 8,2  million

New tumor cases in 2008: 12,7 million
Mortality in 2008:   7,6 million

New tumor cases in 2002: 11 million
Mortality in 2002:   7 million



Pathomechanism of virus-induced liver cancer (HCC)
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- 257 millio chronic HBV 
infected patients

- 3,5% of the world population
WHO Global Hepatitis Report 2017



• Interferon therapy in CH-B Hepatology 6:966-970 1986

IFN treatment induces increased expression of HLA 
class I antigenes leading to elimination of infected 
hepatocytes (Hepatology 6:349-353 1986)



HBsAg  by immunohistochemistry

Schaff et al. Antiviral Therapy 3:117-131 1996

„Ground-glass” hepatocytes



HBcAg core



Non-A,Non-B hepatitis

Lancet 1978 8062: 463-466





Ultrastructural alterations in nonA-nonB hepatitis vírus infection 
Schaff et al. Virchow’s Arch 45: 301-312  1984



A nonA-nonB hepatitis vírus fertőzés ultrastrukturális jelei
Schaff et al. Virchow’s Arch 45: 301-312  1984

Membran-associated 
replication complex

Virális proteinek
Replikálódó virális RNS
Alterált celluláris membránok



Bradley DW, Cook EH, Gravelle CR, McCaustland KA, 
Maynard JE, Miller MF, Schaff Zs:
Non-A, non-B hepatitis in experimentally infected chimpanzees: 
Comparative morphology of virus-induced ultrastructural changes
In: Hepatitis Viruses and Hepatocellular Carcinoma: Approaches
Through Molecular Biology and Ecology, New York: Academic
Press, 1985, pp. 225-251 



•

Isolation of a cDNA clone 
derived from a blood-borne 
non-A, non-B viral hepatitis 

genome
1.QL Choo,
2.G Kuo,
3.AJ Weiner,
4.LR Overby,
5.DW Bradley,
6.M Houghton
See all authors and affiliations
Science 21 Apr 1989:
Vol. 244, Issue 4902, pp. 359-362
DOI: 10.1126/science.2523562

https://twitter.com/share?url=https://science.sciencemag.org/content/244/4902/359&text=Isolation%20of%20a%20cDNA%20clone%20derived%20from%20a%20blood-borne%20non-A,%20non-B%20viral%20hepatitis%20genome


Localisation of HCV by immunofluorescence
H.Alter, K.Krawczinsky, D.Bradley, Zs.Schaff



HCV-core (IEM)

Barba et al. Proc.Natl.Acad.Sci. USA 94:1200-1205. 1997



(231 idézet)



Perlemutter et al.HCV core  protein inhibits microsomal triglycerid transfer protein activity and VLD LP 
secretion: a model of viral-related steatosis  FASEB J 16:185-194 2002

HCV core protein/Apo AII
Double transgenic mice
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Viral RNA

Envelope glycoproteins (E1,E2)

Core

Envelope

HCV
Hepacivírus

Flaviviridae

ssRNS 

Great genomic 
variability                 
(7 genotypes, >100 
subtypes)

55 - 65 nm



HCV prevalence worldwide



HCV Genotypes

IVDU=intravenous drug user.
Simmonds P. J Hepatol. 1999;31(suppl 1):54-60.
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HCV genotypes in Hungary 2000-2017
(based on 5917 patients)

• 1a 5,6%
• 1b 84,6%
• 1a+1b 5,1%
• 3 1,8%
• Mixed 1,6%
• Not differentiated 1,1%

Judit Gervain et al. Orvosi Hetilap 2018. Suppl.2. 

95,3%

2
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H&E

T sejt

CD95

Schaff, Zs., Lotz, G., Eder G., Schulte-Hermann, R.: Pathomorphology and apoptosis
in viral hepatitis In:Therapy of Viral Hepatitis, London 1998 77-86
Eder G., Schaff Zs. FAS antigen (APO1/CD95) expression 
in experimental HCV infection in chimpanzees Hepatology 24:218A 1996





Structure of HCV polyprotein

Szabó et a. POR 9: 215-225, 2003



Direct-acting antivirals, DAAs

• • Adapted:Schinazi R, et al. Liver Int 2014; 34 (Suppl 1):69–78.
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Webster et al. Lancet Febr.14. 2015.



HCV: „Báránybőrbe bújt farkas”
(„wolf in lamb’s clothing – wolf in sheep’s clothing”)

- Milder and more 
prolonged (15-30 
yrs)

- Transmission: 
transfusion, sexual 
(rare), perinatal 
(rare)

- 71 million infected
- 80% progression into    
chronicity
- No vaccine



National Hepatitis Elimination Board
2018. December 13th, Budapest
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