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a Model structure of HCV
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HCV

Genotype 5

Genotype 1
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* Diinyada en yaygin genotip 1 (%46) Avrupa, Kuzey Amerika ve
Avustralya’da

e Genotip 3 (%30) esas olarak Gliney Asya ve Hindistan
* Genotip 2, 4 ve 6 olgularin %23’lGnden
* Genotip 5 ve 7 olgularin %1’den azinda gorulur

Echeverria N et al. World J Hepatol 2015; 831-45



Signal peptidase and

Cleavage by NS3

‘Li 3 l peptidase cle l l l Variable region

E2 NS5A Poly (UMUC)
tract

Yapisal proteinler: Core, E1 ve E2

Yapisal olmayan proteinler: P7, NS2, NS3, NS4A, NS4B, NS5A, NS5B

Kao CC et al Curr Opinion Virol 2016; 17: 66-73.



HCV Infeksiyonu-Patogenez




* Hizli replikasyon 101°-10%2 /glin

* Replikasyon sirasinda bircok hata olur

* HCV RNA polimeraz enziminin dizeltme ve okuma o
yetenegi yoktur

* Sonucta viral heterojenite olur
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Konak-Virus Etkilesimi

e Bulasi takiben HCV kan dolasimi ile hepatosit ylzey reseptorlerine

ulasir

* Hepatosite girmek icin apolipoprotein ve serum lipid alim
mekanizmalarini kullanir

VLDL

ApoC

ApoB-100

Lipo-viro-particle

ocapsd is surrcunded by an endopla
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Envelope HCV
Viral RNA
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Wrensch F et al. Frontiers Immunol 2018; 9: 1436



LVP’nin hepatosite
giriste rol alan ylizey

reseptorler;

Ccb a1,

Scavenger Reseptoér (SR) B1,
Claudin-1,

LDL reseptor

<

SR B-1ve ApoE
etkileserek kolesterol
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E2'nin agiga ¢ikar ve
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FIGURE 2 | Role of apolipoproteins during early steps of hepatitis C virus (HCV) enfry. The first step of HCV entry consists of the interaction between lipo-viro-
particle {LVP)-associated ApoE, the heparan sulfate proteoglycans (HSPGs), and the low-density lipoprotein receptor (LDLR). Subsequently, the LVP interacts with
the scavenger receptor class B type | {SR-BI) through ApoE and ApoB (not illustrated). The cholesterol transfer activity of SR-Bl allows E2 exposure and binding of
E2 to SR-Bl and the tetraspanin CD81. Binding on CD81 activates the epithelial growth factor receptor (EGFR) signaling pathway and interaction between CD81
and claudin 1 (CLDN1) that triggers HCV entry.

Wrensch F et al. Frontiers Immunol 2018; 9: 1436



-Endositoz ile hicreye giren HCV’'nin replikasyonu, yapilanmasi
sitoplazmadadir

HIV HBV HCV

cccDNA

Proviral DNA Integrated DNA

Yasam boyu Uzun sireli viral replikasyon Kesin viral klirens
ve KVY

Wrensch F et al. Frontiers Immunol 2018; 9: 1436
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Endoplasmic Mature LVP
reticulum lumen

Nascent LVP VLDL precursor

* Cekirdek proteinleri, viral RNA
ER'un membraninda birlesir
ve nlukleokapsid olusur

NS viral
proteins

* Nukleokapsid, E1 ve E2
glikoproteinleri ER zarindan

(ER}-derived membranes in close proximity to lipid droplets (LD). Core protein

kI associates with viral RNA to form the nucleocapsid. The nucleocapsid buds
tO m u rC u a n I r at the ER membrane where E1 and E2 glycoproteins are anchored and
afterward associate with nascent LD to acquire ApoE and ApoC. This step is
facilitated by the interaction between ApoE and the non-structural (NS) viral
protein NS5A as well as by the interaction between ApoE and the
glycoproteins E1 and E2. In parallel, ApoB is lipidated by the microsomal
triglyceride transfer protein (MTP) to generate very-low density lipoprotein
(VLDL) precursors. The nascent HCV particle associates with these precursors
by an unknown mechanism to generate mature lipo-viro-particles (LVPs).

Wrensch F et al. Frontiers Immunol 2018; 9: 1436
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ApoE ve ApoC yi kazanmak icin
lipid damlaciklari ile birlesir ve
veniden LVP olusur

Mikrovezikuller
halinde LVP salinir

Golgide olgunlasan LVP plazma
zarina yonelir

Hicreden salgilanir

Artik yeni hicreyi infekte etmek
icin hazirdir
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HCV ImmUnpatogenezi

* 1. Immin araciligi ile olan

* Dogal immiunite
e Kazaniimis immiunite

e 2. Metabolik mekanizma ile olan

e Hepatik steatoz
e Oksidatif stres



Dogal immunite

* Dogal immunite, hem infekte
hepatositlerin yok edilmesini hem
de antijene 6zgu kazanilmis
Immunitenin devreye girmesini
saglayarak viral yayilimi dnlemekle
gorevlidir

* Makrofajlar ve dendritik hiicreler
* NK hiicreleri

* Tip | ve lll interferonlar (IFN-a ve
IFN-A) viral replikasyonu baskilar
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Figure 2. A host immune response to an HCV infection: The interaction between HCV and hepatocytes

Perfonn
Granzyma B

induees innate and adaptive immune responses. During an HCV infection of hepatocytes, HCWV RNA
engages TLR3, RIG-1, and MDAS on infected hepatocytes as well as TLR7 on pDC to induce the
secretion of type | and I interferons. Type Land 11 IFN inhibit HCV replication and activate NK cells.
Activated NK cells produce IFN-y and TNFx, which induce DC maturation and inhibit HCV replication.
Matured DC produce IL-12 that induce the differentiation of CD4 T cells and CD8 T cells into Thi cells
and Cytotoxic T cells, respectively. Additionally, IL-12 and [L-15 secreted by DC activate NK cells. Thi
cells secrete 1L-2, IFN-v, and TNFx. IL-2 induce the proliferation of CDB T cells, whereas IFN-y and
TMFw inhibit HCV replication without inducing a eytolysis of HCV-infected cells. Furthermore, IFN-y
produced by Thi cell induce the differentiation of B cells into plasma cells that produce neutralizing
antibodies. Finally, perforin and granzyme B produced by CTL and activated NK cells induce the
cytolysis of HCV-infected cells.

Chigbu De G | et al. Cells 2019; 8(4)



Dogal immunite

* Hepatosit sitoplazmasinda HCV
RNA, PRR’leri aktive eder;
* TLR-3,
e RIG-1 (sytoplasmic retinoic acid-
inducible gene |) ve

 MDAS (melanoma differentiation-
associated gene 5)

* Boylece IFN | (a, B) ve IFN Il
(IFN-a, IFN-A) salinimi gerceklesir
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Figure 2. A host immune response to an HCV infection: The interaction between HCV and hepatocytes
induces innate and adaptive immune responses. During an HOV infection of hepatocytes, HOY RNA
engages TLR3, RIG-I, and MDAS on infected hepatocytes as well as TLR7 on pDC to induce the

secretion of type Land [l interferons. Type Land 11 IFN inhibit HCW replication and activate NK cells.
Activated NK cells produce IFN-y and TNFe, which induce DC maturation and inhibit HOV replication.

Matured DC produce IL-12 that induce the differentiation of CD4 T cells and CD8 T cells into Thl cells
and Cytotoxic T cells, respectively. Additionally, IL-12 and IL-15 secreted by DC activate NK cells. Thl
cells secrete 1L-2, IFN-y, and TNFu. IL-2 induce the proliferation of CD8 T cells, whereas IFN-y and
TNFx inhibit HCV replication without inducing a cytolysis of HCV-infected cells. Furthermore, IFN<y
produced by Thl cell induce the differentiation of B cells into plasma cells that produce neutralizing
antibodies. Finally, perforin and granzyme B produced by CTL and activated NK cells induce the
cytolysis of HCV-infected cells.

Horner SM et al Nat Med 2013; 19: 879-88




Dogal ImmuUnite-Dentritik Hicreler

* Dentritik hlcre yaniti hastaligin seyrinde kritik 6Gnemi vardir

* Dolasimda bulunan pDC’ler (plazmositoid dendritik hiicre) HCV RNA'y!
saptar ve replikasyonunu direkt inhibe ederler

* Ayrica;
e Olgun DC’ler CD4/CD8 T hlicrelere Ag sunar
* Uyarilan CD4 ve CD8 T lenfositler cogalir
* NK hucrelerini uyarir

* Boylece DC’ler hem dogal hem de kazanilmis immunitenin birlikte
calismasini saglar

Kazaniimis immiunitede aktive olunca IL-12 salinimi IL-12 ve IFN X salinimi azalirsa kronik
gerceklesir HCV’den soz edilir



Dogal Immunite- NK (Natural Killer Cell)

 NK hcreleri

* infekte hiicrelerin sitolitik yikimini

* Sitokin salinimi ile HCV replikasyonu dogrudan inhibe olur

* Dentritik hucrelerin olgunlasmasini dolayisiyla IFN X ve TNF a Gretimini saglar
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Figure 2. A host immune response to an HCV infection: The interaction between HCV and hepatocytes

induces innate and adaptive immune responses. During an HCY infection of hepatocytes, HOV RNA
engages TLR3, RIG-I, and MDAS on infected hepatocytes as well as TLR7 on pDC to induce the
secretion of type [and I interferons. Type Land W1 IFN inhibit HCV replication and activate NK cells.
Activated NK cells produce IFN-y and TNFwx, which induce DC maturation and inhibit HCV replication.
Matured DC produce 1L-12 that induce the differentiation of CD4 T cells and CD8 T cells into Thi cells
and Cytotoxic T cells, respectively. Additionally, IL-12 and [L-15 secreted by DC activate NK cells. Thl
cells secrete 1L-2, IFN-y, and TNFe. 1L-2 induce the proliferation of CD8 T cells, whereas IF

e and

TNFa inhibit HCV replication without inducing a eytolysis of HCV-infected cells. Furthermore
produced by Thl cell induce the differentiation of B cells into plasma cells that produce neutraliz)
antibodies ally, perforin and granzyme B produced by CTL and activated NK cells induce the

cytolysis of HCV-

infected cells.

Horner SM et al Nat Med 2013; 19: 879-88



Dogal Immunite-HCV

* IFN tip | yaniti ile viral replikasyon baskilanir ancak bloke
edilemez

e Cunku;
* HCV’nin viral proteinleri NK hiicre aktivitesini azaltir

* HCV zarf proteinleri, NK hiicrelerinin ylzeyine baglanarak onlarin
sitokin salgilamasini inhibe eder

e Sonucta NK hicrelerinin aktivitesi bloke olur



Kazaniimis Immunite

* Hiucresel bagisiklik:
 CD8+ T hicreleri, infekte hticreleri hedef alarak oldurur
* CD4+ T hiucreleri, CD8+ T hiicrelerini destekler ve antikor Gretimini uyarir

* Humoral bagisiklik:

B hiicreleri antikor UGretir (ancak virtsun hizli mutasyonu nedeniyle notralize
edici antikorlar etkisiz kalabilir)



Kazaniimis Immunite

* HCV’de kazanilmis immunitenin temeli spesifik T hlicre yanitidir

 CDA T hucreleri IL-2 araciligiyla CD8 T hiicre ve NK hucrelerini uyarir

 Spesifik CD8 T hucreleri de HLA-sinif 1 Ag sunan hicreler yoluyla ve
IFN-X, TNF-a sitokin salinimini indikler ve HCV ile infekte hepatositleri
yok eder



Kazaniimis Immunite

* T hucre eksikligi ya da tukenmisligi s6z konusu olursa kronik
HCV infeksiyonu gelisir

~‘?;\

Bshausted Tooll PEDROMICS



T-Regulatdor Hucreler

* T reg hucreler T hiicre yanitini baskilar (IL-10 ve TGF—f salinimini)

* HCV'ye 6zgl olan CD4 ve CD8 T hiicre proliferasyonu ve IFN X salinimi
gerceklesmez

* Kronik HCV ile infekte bireylerin kaninda ve karaciger dokusunda CD4+
CD25+ T reg hlcreler mevcuttur



Kazanilmis Immunite-Hucresel yanit

* Hlcresel yanit erkense * Yanit gecikirse
* Poliklonal epitoplara karsi gicli ¢ Daha az viral epitopa karsi kisa
CD4 ve CD8 T lenfosit yaniti sureli ve zayIf immun yanit
olursa olursa
Viral klirens

Kroniklesme
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Shin CE et al. Nature Nev Immunol 2016; 16: 509-23



Kazanilmis Immunite-Humoral Immunite

e Anti-HCV, AST/ALT artisindan ve hiicresel yanittan sonra ortaya cikar
* Antikor varligi tanida yardimcidir

* Ancak konagin infeksiyona karsi korunmasi ya da
immunpatogenezdeki rolleri tartismalidir

* Antikor olusmadan 6nce bile hastalik kendini sinirlayabilir



Kazanilmis Immunite-Humoral Immunite

e Viral zarf proteinlerinin (0zellikle E2) LDL R, Claudin 1, CD81, SRB1
reseptorlere baglanmasini 6nleyen antikorlar, bazi calismalarda
iyilesme ile iliskili oldugu gosterilmis olmasina ragmen etkinlikleri
henuz net degil

* OmUr boyu antikor kalmayabilir (10-20 yil)
* Anti-NS3 (antic33 Ab)
e Anti-core (anti 22c ve ay antikapsid Ab)
* AntiNS4 Ab
 AntiEl ve E2 Ab



Kazanilmis Immunite-Humoral Immunite

* HCV infeksiyonunda erken donemde olusmamis noétralizan antikor ya
da dusuk duzeydeki nétralizan antikor kroniklesmeyle ilgili

* Yine yuksek dizeydeki nétralizan antikor virusu kontrol edemiyor




Resolving HCV Infection Chronic HCV Infection

— TV
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— Neutralzing antitodes
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Figure 2. Acute (resolving) HCV infection versus chronic HCV infection.

While in resolving HCV infection the HCV RNA levels decrease due to effective immune responses through rapid induction of
neutralizing antibodies and HCV-specific T-cell responses (left), while the contrary result can be observed during chronic HCV
infection (right). (Zeisel, Cosset et al. 2008).

https://theses.hal.science/tel-
02918254v1/file/HERZOG_Katharina_2019 ED414.pdf



Immun Yanittan Kacis Mekanizmalari

* Viral degiskenlik: HCV, RNA polimeraz hatalari nedeniyle hizla
mutasyona ugrar

e Ozellikle E2’de bdlgesindeki mutasyonlar
* Notralize edici antikorlarin baglanmasi bozulur

* immiin yanit baskilanmasi: NS3/4A proteazi, IFN yolunu engelleyerek
bagisiklik sistemini devre disi birakir.



Immun Yanittan Kacis

* Dendritik hiuicre fonksiyon bozuklugu:
* HCV, antijen sunum mekanizmasini bozar
* Boylece DC ve T hucre etkilesimi bozulur

*T hiicre tikenmesi: Kronik infeksiyon sirasinda CD8+ T
hicreleri islevini kaybeder

* CD4+CD25+ T reg hiicre artisi
* T hiicre cogalmasi baskilanir



Immun Yanittan Kacis Mekanizmalari

* LVP (lipo-viro-partikil) maskesi altinda epitoplarin taninmamasi

* Virusun hicreden hicreye direkt transferi

https://inserm.hal.science/inserm-00395783/file/inserm-
00395783 edited.pdf






Akut HCV Infeksiyonu

* Yapisal olmayan proteinlere karsi
gucla ve kalici T hiicre yaniti viral
klirens ile sonuclanir

Th1 sitokin yaniti akut infeksiyon
sonrasi iyilesme ile iliskilidir

Kronik infeksiyonda Th2 sitokin
sekresyonu baskindir



Kronik HCV Infeksiyonu

* Yuksek viral replikasyon

e Basta T hucre yaniti olmak tzere kazanilmis immun yanitin gecikmesi

* Hlcresel yanit 1-2 ay

Gecikme !!!
 Humoral yanit 2-3 ay SN

* Immun yanitin gecikmesi ile artan turiimsuler

* Immun kacis mekanizmalari....



Ozetle:

* Kronik HCV 6 aydan fazla devam eden viremidir

* Kazanilmis immunitenin aktivasyonundaki aksakliklar
sonucunda kronik HCV infeksiyonu olusur

JOURNAL OF HEPATOLOGY

Biological drivers
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Fig. 1. Natural history and biological processes in HOV-induced HCC development. HCV, hepatitis C virus; HCC, hepatocellular caranoma; LIS, lipepolysaccharide; SNP,
single nucleotide polymorphism.,

Hoshida Y et al. ) Hepatol 2014; 61: S79-90



Karaciger Kanserinin Olusumu

-

Kronik Hepatit
1 N 1

=l =

Akut Hepatit

Saglkl Karaciger Karaciger Kanseri

Enfeksiyondan 6 ay sonra 20 il 30yl



Oksidatif Stres

* KC detoksifikasyonda onemli bir organ

* Hlicreler ROS (reaktif oksijen radikallerine, H20, ve O-,)
maruz kalirsa
* Hlcre icinde protein, DNA ve lipidler okside olur
* Sonucta hucre icinde Glutatyon konsantrasyonu azalir
* DNA yapisi bozulur



Serbest Oksijen Radikalleri

Exogenous: Endogenous:
Alcohol Obesity
Drugs Insulin resistance
Environmental toxins ‘ Others
Virus
UV light
DNA damage —
Lipid peroxidation
Protein adducts l’
) Immtlme cells
Hepatic stellate Inflammasomes : infiltration 7]
cells activation Ry ) g DNA damage
'“ﬂaml“am“ Mitochondrial dysfunction
|FIbrosis/CirrhosIs |<"| Chronic hepatitis . I.Ipid peroxidation
. Hepatocellular
R | saxidnoms Protein adducts

Li S etal. IntJ Mol Sci. 2015; 16: 26087-124



Hepatosellller Karsinom

Genetic/metabolic
predisposition

* Artan hepatosit proliferasyonu ‘ infection |

Mltocm
e KC'de kronik viral inflamasyon e
nsutn | OXidative
resistance 1 Siress

FibrosisT
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Genetik yatkinlik



HCV-Onkojenik Ozellikler

* Kronik HCV infeksiyonunda viral protein ekspresyonu sureklidir

* HCV’nin proteinlerinden bir cogu zaten onkojeniktir
* Kor proteini
* Transkripsiyon ve proto-onkogenleri aktive eder

* GF (Growth Factor) ve reseptorlerini stimile eder
* TUmOr reseptor geni (p53) etki eder ve onkojenik etki gosterir



Journal of Hepatology Update: Hepatitis C

Journal of

Hepatology

ELSEVIER Journal of Hepatology 51 (2009) 810-820

www.elsevier.com/locate/jhep

Review
Hepatitis C virus-induced hepatocarcinogenesis™

Birke Bartosch'~*, Robert Thimme*, Hubert E. Blum®, Fabien Zoulim'***

VINSERM, U871, 151 Cours Albert Thomas, 69003 Lyon, France
*Université Lyon I, IFR62 Lyon-Est, Lyon, France
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Table 1

Association between HCV infection and human malignancies.

Core, NS3-5 @ Core, E2, NS3
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RXR-af expansion
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Fig. 2 Interactions of HCV with cellular components in drrhotic tissue microenvironment that promote he patocarci is. Potential HOC

targets are extracted from the broader pathogenic invalvement of HOV in the development of hepatitis, fibrosis, and cirrhosis, HOV proteins directly or indirectly promote
cellular proliferation and survival, induce inflammation, metabolic pathway deregulation, leading to steatosis oxidative stress, endoplasmic reticulum (ER) stress, DNA
damage and genetic instability, expansion of tumeur-initisting cell {TIC) cancer stem cell [C5C) fbrogenesis by activating hepatic steflate cells, and attenuate immune cell
response, leading to immune evasion, Lk'm's_'uruEi_g.: and pathways for which pharmacologcal mterventions have been clinically evaluated [not limited to liver diseases)

Malignancy Fold risk increase

Reference

3-to 17-fold
2- to 10-fold
2- to 6-fold

Hepatocellular carcinoma
B-cell non-Hodgkin lymphoma
Intrahepatic cholangiocarcinoma

[3-6]
[35-37]
(39-41]

Hoshida Y et al. J Hepatol 2014; 61: S79-90



Lenfoproliferatif Hastaliklar-Lenfoma

* HCV'nin lenfotropik 6zelligi de vardir
* HCV’nin yapisal zarf proteini E2 kronik antijenik uyarimi saglar
* Sonucta B hiicre proliferasyonu gerceklesir

- —
N~

B lenfositlerde CD81 reseptord var!!l,
HCV’nin de CD 81’e afinitesi var !!!



E2 + B hicre Tirozin B hucrede
CD81’in Hipermutasyon

fosforilasyonu

baglanmasi ve antiapopitoz

T hiicre aktive edilmesi ile B Sonucta B hicre
omm—

hiicre sayisinda artis proliferasyon artisi ve B
hilicrede mutasyon
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Liver Abnormalities after Elimination of HCV Infection:
Persistent Epigenetic and Immunological Perturbations
Post-Cure
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Abstract: Chronic hepatitis C (CHC) is a major cause of hepatocellular carcinoma (HCC) worldwide.
While directly acting antiviral (DAA) drugs are now able to cure virtually all hepatitis C virus (HCV)
infections, even in subjects with advanced liver disease, what happens to the liver and progression
of the disease after DAA-induced cure of viremia is only beginning to emerge. Several large-scale
clinical studies in different patient populations have shoswn that patients with advanced liver disease
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HCV kaynakli epigenetik ve
sinyal degisikligi DEA
sonrasinda bile devam
edebilmektedir

A: Changes in Gene Accessibility

Epigenetic changes

HHR o T,

Hepaiocyie genoine and
histones b = =
Baseline Active HCV

B: Changes in Signaling Networks

FIZK at baseline

Persistence of epigenetic
changes after cure

L »

paemsim

DAA-cured HCV

PI3K active in cured HCV
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HCV Infeksiyonunun Karaciger Disi Etkileri

Kronik Hepatit C enfeksiyonu olan hastalarin yaklasik %75’inde karaciger disi belirtiler gelisir.

Karaciger disi belirtiler hastayi doktora yonelten ilk neden olarak goriilebilir.

Noropsikiyatrik belirtiler Tiroid disfonksiyonu

GOz belirtileri Pulmoner fibrosis

Hematolojik hastaliklar/ Malignensiler Tip Il diyabet

En sik

Mikst kriyoglobulinemi
MPGN

Liken planus Deri belirtileri
Porfiria cutenea tarda

Hogkin Lenfoma o
Tip Il DM Fertilite azalmasi

Kardiyovaskiiler/metabolik
hastaliklar

Kriyoglobulinemi

Renal yetmezlik

ou il es GO

Muskuloskeletal ve
bag doku hastaliklar

Periferal néropati

Cacoub P, et al. Dig Liver Dis 2014; 46(Suppl 5):5165-S173;
Negro F, et al. Gastroenterology 2015; 149:1345-1360;
EnglertY, et al. Fertil Steril 2007; 88:607—-11;



HCV Konak Karaciger

direkt genetik disl
etkisi yatkinlg tutulumlar




Otoimmunite

* Viral poliprotein ve konak proteinleri Gzerinde bulunan epitoplar
arasinda benzerlikler vardir

* Bu benzerlikler capraz reaksiyonlara neden olur

inflamasyon :> Doku hasari



Otoimmunite

* HCV infeksiyonu B hlicre aktive edici faktor (BAFF) seviyesini arttirir

* T regllator hicre artisi kronik HCV infeksiyonunda gozlenir

Cells: Keeping the Immune System in Balance

* Sonucta otoimmun hastaliklarda artis olur

@ Treg Cell @ Inflammatory Immune Cell



Kriyoglobulinemi

)

Kronik
lenfositlerin
uyariimasi

P

Kaguk
damarlarda
depolanma

B lenfositlerde
poliklonal
aktivasyon

Clq proteine
baglanma

Kompleman
aktivasyonu

Ab

ﬁ

Kriyoglobuline
bagli vaskilit



Mikst Kryoglobulinemi (Tip II ve III)

Fig. 2. A, Cutaneous palpable purpura; B, Complex confluent purpura;
C, Ulcerations of skin due to cryoglobulinemic purpura.®®

B (@
24 5 iginde ¢okme monokional-tip I. 7 gin icinde mixed-tip IT veya ITT

eCasato M, Mecucci C, Agnello V, et al. Regression of lymphoproliferative disorder after treatment for hepatitis C
evirus infection in a patient with partial trisomy 3 Bcl-2 overexpression, and type Il cryoglobulinemia. Blood 2002



Porfiria Cutanea Tarda

* Hepatik Uroporfirinojen dekarboksilaz aktivitesi
azalir

* Kan ve idrarda Uroporfirinojen artar
* Ciltte hassasiyet
* Hemorajik buller
* Fotosensitivite

* Kroniklesince cilt kalinlasir, hipo ve
hiperpigmentasyon olur

TR-MAVI-250029

Wiznia L.E. Et al. JEADV 2017, 31, 1260-1270 2017 European Academy of Dermatology and Venereology



Liken planus

* Tekrarlayan kasintili ertpsiyonlarla karakterize
* Ciltte ve agiz boslugunda lezyonlar olabilir
* HCV ile sikligi %27

TR-MAVI-250029

Garchovic S et al. 2015; 7: 2740-8.



Metabolik Sendrom

* Kronik HCV infeksiyonunun %55’inde hepatosteatoz vardir

 HCV kor proteini instlin direncine yol acar ve karacigerde yaglanma
gerceklesir

Sonucta konakta;
Obezite

Insulin direnci

Tip Il DM yatkinlk olur



Hepatosteatoz

VLDL

E1 and E2 glycoproteins

Envelope HCV
Viral RNA

Capsid (Core)

* HCV hucreye giris ve hucrede viral partikilleri olusturmak icin konak
metabolizmasini kullanir
e LVP (lipo-viro partikul)
* Lipojenik substratlarda artis gosterilmistir

* HCV kor proteini insilin direncine yol acar ve yaglanmayi arttirir
* Ozellikle genotip 3’te artmis steatoz

* HCV ile artmis Th1 sitokin profili vardir
* Ozellikle IL-6 ve TNF a salinimi obezite ile yakin iliskilidir



Diabetes Mellitus

* Tip Il DM kronik HCV infeksiyonu ile yakin iliskilidir

* Artmis IFN-a yaniti, insdlin direncinde ve DM gelisiminde onemli
molekdillerdir

* HCV pankreas dokusunu da infekte edebilir

* Pankreasta insulin salgilayan beta htcrelerinde azalma, dolayisiyla insilin
salgilanmasinda azalma oldugu bildirilmistir



 HCV, DM ve diger bircok metabolik hastaliklardan sorumlu mi-RNA

seviyelerinde artis bildirilmistir

Translation

’ ?
miR-122
miR-141
/ \

Replication 3
miR-146a-5p
\\ miR-155
miR-221 miR-135a-5p
miR-222 miR-130
miR-194-5p miR-21
miR-199-3p miR-196

HCV-infected hepatocyte

Figure 1. Impact of cellular miRNAs on the HCV life cycle and their contribution to HCV-induced
HCC. Impact of individual miRNAs whose expression is modulated upon HCV infection on steps of
the HCV life cycle (entry, translation, replication, assembly, and LVP release) are shown. miRNAs in
blue display a proviral effect; miRNAs in red have an antiviral effect. HCV: hepatitis C virus. LVF:
lipoviral particle. ER: endoplasmic reticulum. Golgi: Golgi apparatus. Images were adapted from
SMART (Servier Medical Art).



Beyin Tutulumu

e Hastalarin %80’ininde noéropsikiyatrik semptomlar
* Norokognitif degisiklikler

* Depresyon Beyinde replikasyon var

i Periferik sinirl k
* Halsizlik, yorgunluk vs eriferik sinirlerde yo

Ozellikle SSS’de néronlarda HCV

replikasyonu Orta- kiigiik damarlarda

: : : : : : iriken immiunk lek

inflamatuar sitokinlerin ve kemokinlerin biriken immunkompleks,
o . . kriyoglobdilinler,

etkisi ile SSS ve sistemik artmis otoantikorlar

inflamasyon



Sonuc

* HCV akut infeksiyonda temizlenebilir veya
* Kronikleserek siroz ve hepatoselliiler karsinoma yol agabilir

* Bagisiklik sistemi HCV'yi tamamen temizlemekte zorlanir clinkl viris
vuksek mutasyon orani ve immiuin kacis mekanizmalari kullanir



HCV patogenezi, immuinpatogenezi ve insandaki
yaptigi hastaliklarin hepsini iceren bir resim ¢iz

* Iste Hepatit C Virisu (HCV) patogenezi, immiinpatogenezi ve
insanda neden oldugu hastaliklari iceren detayl tibbi sema!
Gorsel, HCV'nin karacigerdeki yolculugunu, bagisiklik sistemi
ile etkilesimini ve sebep oldugu hastaliklari kapsamli bir
sekilde gosteriyor. Daha fazla ayrinti veya degisiklik istersen,

haber ver!
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