 HCV
SJATOGENEZ VE KLINIK
OZELLIKLER



Konak HCV iliskisi
Dogal bagisik yanit,
Adaptif bagisik yanit,

hucresel
humoral

‘ HCV konak iliskisi

Klinik



I ba§|§|k yanlt

Tip | interferonlar,
NK hucrelert,
NKT hucrelert,

Dendritik hucreler,



I "bagisik yanit

Dogal bagisik yanit, infeksiyonun baslangic
evresinde kontrolu ve izleyecek olan adaptif
iImmun yanitin aktivasyonu i¢in son derece

onemlidir.



Pathogen-associated molecular patterns

(Patojen iliskili molekuler kaliplar)

Prokaryotik yasam bicimlerinde ve viruslerde
‘var olan ve konakta olmayan, patojene 0zgu
tekrarlayan ve 0zgun molekuler yapilar




"PRRSs

PRRs
Pattern recognition receptors
(Kalip tanimlayici reseptorler)

Immin hiicrelerde invazyon yapan patojene ait
- "PAMP’leri taniyan reseptorler
makrofajlar
dendritik hucreler



PRRs

- Toll-like reseptorler (TLRs)

- Nukleotid oligomerizasyon domain
(NODLR)
- Retinolk asit inducible gen-1 benzeri
helikazlar (RHLS)

- C tip lektin reseptorleri

Bu reseptorler dogal bagisik yaniti baslatir ve
adaptif bagisik yaniti regule ederler.



Jogal bagisik yanit

- Hepatitis C
- d virus

‘¢ IFN signalling

.'O ; ; L \
‘ \,\T,W A, | Jak-STAT
a |RF-3 activation ‘ | l

Antiviral konak yaniti ile hucrede ve komsu
" hiicrelerde etkin bir antiviral durumun/dengenin

NS3/4A —

oynadlgl role baglldlr

IRF’.;‘ - (P)

Cytoplasm )
YAV)WJJA)@I}

Y U
Ry, Y/
2% oRD yA\l}‘

qgelig,mesi esas olarak tip | interferonlarin (IFN)

IFN-stimulated genes:

Nucleus IFN-cc b IFN- Bproductlon

= e expressi:n; ‘ OAS, IRF-7, PKR, ISG56, and so on
IFN amplification loop Jy @




.,m, = Y Konak yaniti, viruse ait
“Patojen iligkili molekuler
e 3" kalip (PAMP)”larin, konak
@ . ’ﬁ@ hucredeki spesifik
k] | reseptérlerce taninmasi ile
& " tetiklenir.

Hepatositlerde,
“Toll-like receptor (TLR-3)”
“retinoic-acid inducible gene | (RIG-I)”
dsRNA molekulunu tanir.

Gale MJ. Nature 2005:436:939



a IRF-3 activatio

: Konak yaniti, viruse ait
“Patojen iligkili molekuler
cirogn 3" kalip (PAMP)”larin, konak
@ . ’ﬁ@ hiicredeki spesifik
T reseptorlerce taninmasi ile
tetiklenir.

‘ - TLR'lerin dsRNA molekulunu baglamasiyla,

TRIF araci molekulu uzerinden, latent hucresel
~transkripsiyon faktorleri (IRF-3) aktive olur.

- RIG-1'in aktivasyonuyla NF-kB yolagindan
IRF-3 aktivasyonu gerceklesir.

ale MJ. Nature 2005;436:939



' Hepatitis C
Pa—a virus

a IRF-3 activation

Viral PAMP: A~~~
nucleic acid; protein M

IRF-3 nukleusa transloke olur

ve once infekte hucreden
IFN-3 salinimini,

Gale MJ. Nature 2005:436:939



: Hepatitis C
9 virus

- © @
OO ¢ IFN signalling @ @ @
a Jak-STAT '
a |RF-3 activation @

Viral PAMP: \M,\,

nucleic acid; protem :
NS3/4A —
JAK-STAT
pathway

: RF% IRF'P

|RF'§ IRF?
IRF? IRF’S IRF?

Crtopasm T N~

. R NI
\)“M m ﬂfﬁ}yl‘ \SRE IFN-stimulated genes:

: AS, IRF-7, PKR, ISG56,
huichutss IFN-ct N b IFN-B Droductlon ‘ ‘ d 1SG expr 355';'\! & - PR 0.5

IFN-[3 ise IFN-a/f3 reseptoru araciligiyla Jak-STAT
yolaginin aktivasyonu ve ISG ekspresyonunu tetikler.




s urunleri

2'-5' oligoadenilat sentetaz,
viral RNA molekullerini yikar,

Protein kinaz R,
viral protein sentezini azaltir ve hucre ici
RNA yikimi,

p53 aktivitesi
Apoptozu indukler,

IRF-7,
' IFN-a ekspresyonunu artirarak pozitif
dongu yaratir; IFN uretimi ve etkisini 11

Gale MJ. Nature 2005;436:939




Hepatitis C

virus

¢ IFN signalling @ @ @
NANNY A Jak-STAT

a |RF-3 activation

Viral PAMP:
nucleic acid; protein

JAK-STAT
pathway

W&\l

56, and 50 on

d |SG expression;
IFN amplification loop

a- b IFN-B production




Dogal bagisik yanit

interfe_ron tip 1 (a ve B), ISG aracilhigiyla,

Infekte hucrelerde protein sentezini
azaltir,

Mx proteinleri ve 2'-5" OAS Uzerinden
viral replikasyonu azaltir,

APC MHC gen ekspresyonunu ve

Immunproteasome aktivitesini artirir,
NK ve dendritik hucre aktivitesini artirir,

Apoptozun aktivasyonu ile hucre

- olumunu indukler.
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DNA Microarray Analysis of Chimpanzee Liver during Acute
Resolving Hepatitis C Virus Infection
CATHERINE B. BIGGER,' KATHLEEN M. BRASKY,” annp ROBERT E. LANFORD'*

Depariment of Virology and Immunology' and Depariment of Laboratory Animal Medicine,® Southwest Regional
Primate Research Cenier, Southwest Foundation for Biomedical Research, San Antonio, Texas 78227

Akut infeksiyon sirasinda gelisen kuvvetli
IFN-a/f3 yaniti, vireminin sonlanmasi ile iligkili.

IFN-a’ya ve izleyen sitokinlere yanit veren
hepatositler, viral replikasyona uygun olmayan
bir duruma ulasmakta ve virusun replikasyon

alanini kisitlamaktadir.

Bigger CB. J Virol 2001;75:7059






Dogal bagisik yanit

NK Cells Cause Liver Injury and Facilitate the Induction of
T Cell-Mediated Immunity to a Viral Liver Infection®

Zhang-Xu Liu, Sugantha Govindarajan, Shigefumi Okamoto, and Gunther Dennert”

NEK cells are a relatively rare cell population in peripheral Ivmpheid organs but are abundant in the liver, raising questions as to
their function in immune responses to infections of this organ. To investigate this, cell-mediated immunity to viral liver infection
induced by a type 5, replication-defective, adenovirus was examined. It is shown that NK cells in the absence of T cells cause
hepatocvte apoptosis in virus-infected livers associated with an increase in liver enzymes in the serum. Concomitantly, NK cells
induce production of IFN-vy, inhibitable by their elimination before infection. NK cells are shown to be necessary for optimal
priming of virus-specific T cells, assessed by delaved-tvpe hvpersensitivity response and CTL activity, consistent with their ability
to secrete IEN-y. The conclusion is drawn that NK cells mediate two important functions in the liver: thev induce cell death in the
infected organ and concomitantly stimulate the induction of T cell-mediated immunity by release of IEN-v. The Journal of
Immunology, 2000, 164: 6480—6486.

NK hucreleri karacigerde ¢ok sayida bulunur ve
Interferon-y ve diger sitokinlerin uretimi
araciligiyla htucresel immun yaniti baslatirlar

Liu ZX. J Immunol 2000;164:6480



Lymphoid
tissue

Blood DC




NK hucreleri, IFN ve ISG araciligiyla aktive
olur ve IFN-y salgilarlar .

IFN-y non-sitolitik mekanizmalarla HCV
replikasyonunu inhibe eder.

DC maturasyonunda rol alirlar.




DCs,
Myeloid DC (MDC)

Plasmasitoid DC (PDC)
Monosit kokenli (moDC)

DCs TLRs eksprese eder.

Dendritik hucreler (DC)
viral antijenleri isleyerek
diger immun hucrelere

sunarlar.




TLR ligasyonu ve NK etkisiyle matur hale
gelen DCs lenfoid dokuya gider ve IL-12,

“TNF-a, IFN-a, IL-10 gibi sitokinlerle efektdr
hucreleri stimule ederler.




DCs, dogal ve adaptif immun yanit arasinda
kopru gorevi gorur,

‘CD8 T lenfositlere Ag sunar, Ag spesifik immun

yaniti tetiklerler.




DC kokenli sitokinler, T helper hucrelerin
polarizasyonu acisindan belirleyicidir.

- N\ A

Naive T hucrelerinin tip 1 T helper hucrelere
maturasyonunda gorev alirlar.

N

7 Lymphoid
tissue

Blood DC



' Th1 sitokinler

IFN-y, TGF-B, IL-2

Hucresel bagisik yanit
Sitotoksik CD8 T lenfosit

Cytokines are the hormonal messengers responsible
for most of the biological effects in the immune system,
such as cell mediated immunity and allergic type
responses. Although they are numerous, cytokines can
be functionally divided into two groups: those that are
proinflammatory and those that are essentially
anti-inflammatory but that promote allergic responses.

4

4

lyilesme

Scence commentarys: Thl and Th?2 responses: what are [hE}'?

lular response in utero). The fetus can switch on an
immune response early in pregnancy, and because
pregnancy is chiefly a Th2 situation, babies tend to be
bormn with Th2 biased immune responses. These can be
switched off rapidly posmatally under the influence of
micobiological exposure or can be enhanced by early
exposure to allergens. It is also hypothesised that those

Th2 sitokinler

IL-4, 5, 6, 10, 13

B lenfositler

Kroniklesme

Antikor stimulasyonu




CD4* T cells

Ag sunulmus CTL'ler karacigere giderek virusle
infekte hucreleri ortadan kaldirirlar.




Lymphoid
tissue

Blood DC




Hepatositlerde, TLR-3 ve RIG-I, dsRNA'yi tanir
IRF-3 araciligiyla tip | IFN (a/f3) yaniti
ISG araciligiyla, PKR, 2'-5" OAS, p53 aktivitesi

IFN ve ISG araciligiyla NK aktivasyonu
N

IFN-y

DCs maturasyonu

Ag sunumu ve adaptif yanitin devreye girmesi
T "I
Th1 CD4 ve CD8 lenfosit yaniti

* Primed CTL ler infekte hiicreleri yok eder.







Acute Hepatitis C Virus Infection: Diagnosis, Pathogenesis,
Treatment

Florin Alexandru Cdruntu®?, Loredana Beneda

1) *Carol Davila” University of Medicine and Pharmacy, and Infectious Diseases Institute “Prof. Dr. Matei Bals”. 2)
Infectious Diseases Institute “Prof. Dr. Matei Bals” Bucharest

HCV spesifik antikorlar, hucresel immun
yanittan sonra ortaya cikar.




Humoral Immune Response in Acute Hepatitis C
Virus Infection

Dale M. Netski,' Tim Mosbruger,' Erik Depla,® Geert Maertens,® Stuart C. Ray,'* Robert G. Hamilton,'
Stacy Roundtree,’ David L. Thomas,'? Jane McKeating,” and Andrea Cox™*

Departments of 'Medicine, “Epidemiology, *Clinical Immunology, and “Oncology, Johns Hopkins Medical Institutions, Baltimore, Maryland;
*University of Birmingham, Birmingham, United Kingdom; and ®Innogenetics NV, Gent, Belgium

e T .
HCV zarf glikoproteinlerine karsi antikorlar,

yapisal olmayan proteinlere karsi gelisen
antikorlardan daha gec ve daha dusuk
titrelerde ortaya cikarlar.

NS3 bolgesine karsi gelisen anti ¢-33,
C anti 22c / antikapsid antikorlari,
NS4 spesifik antikorlar,

E1 ve E2 antikorlari 5,41:667




Adaptif bagisik yanit
Humoral

AntiHCV antikorlarinin notralizasyon yetenegi
tartismalidir ve koruyucu etkisi

kanitlanmamistir.
. TRl

HCV spesifik antikorlarin gelisimi, iyilesme ile
korelasyon gostermez. Immiin kompetan
bireyler neredeyse istisnasiz antikor yaniti
‘gelistirmelerine karsin, cogunda infeksiyon
~ kroniklesir.



' -
4 €

otif bagisik yanit
" Humoral

Sonuc olarak, humoral immun yanit,
bazi HCV varyantlarini notralize edebilir
hastaligin ciddiyetini ve rekurrensini
azaltabilir.

Ancak, vireminin ortadan kaldiriimasi icin
yeterli olmadigi gibi, sart da degildir.



Akut infeksiyonun sonlandiriimasi igin, dogal
bagisik yanit ile CD4-CD8 T hucre

aktivasyonunu iceren adaptif bagisik yanitlarin
koordine aktivasyonu ve virus spesifik immun
yanitin gelismesi gereklidir.




(ONCISE REVIEW IN MECHANISMS OF DISEASE

Kinetics of the Inmune Response During HBV and
HCV Infection

Antonio Bertoletti' and Carlo Ferrari®

HCV infeksiyonlarinin kendiliginden iyilestigi
olgularda, multispesifik CD4 ve CD8 T lenfosit

yaniti ile Th-1 tipi sitokin profili oldugu
gosterilmistir.

Bertoletti A. Hepatology 2003;38:4



(ONCISE REVIEW IN MECHANISMS OF DISEASE

Kinetics of the Inmune Response During HBV and
HCV Infection

Antonio Bertoletti! and Carlo Ferrari?

HBV ve HCV infeksiyonunun kontrolunde esas
sorumlu mekanizma, etkin ve surekli bir
hucresel immun yanit gelistirme yetenegidir.

Bu yanitin yetersiz olmasi kroniklesme ile
sonuglanir.

Bertoletti A. Hepatology 2003;38:4



Different Clinical Behaviors of Acute Hepatitis C Virus Infection Are Associated
with Different Vigor of the Anti-viral Cell-mediated Immune Response

Gabriele Missale,” Roberto Bertoni,” Vincenzo Lamonaca,” Antonietta Valli,* Marco Massari,* Cristina Mori,”

Maria Grazia Rumi,! Michael Houghton,' Franco Fiaccadori,” Carlo Ferrari*

*Cantedra Malattie Infertive, Universita di Parma, e Divisione Malawie Infettive e Immunopatologia Virale, Azienda Ospedaliera di
Parma, 43100, Parma; ' Divisione Malattie Infettive, Azienda Ospedaliera di Reggio Emilia, 42100, Reggio Emilia; *Cattedra di Medicina
Interna, Universitg di Milano, I R.C.C.8. Ospedale Policlinico, 20122 Milano, Italy; /Chiron Corporation, Emeryville, California 94608-2916

Erken, kuvvetli, poliklonal ve birden ¢ok viral
epitopa karsi multispesifik CD4 ve CD8 yaniti,

viral temizlenme ile iligkilidir.

Missale G. J Clin Invest 1996;98:706



Different Clinical Behaviors of Acute Hepatitis C Virus Infection Are Associated
with Different Vigor of the Anti-viral Cell-mediated Immune Response

Gabriele Missale,” Roberto Bertoni,” Vincenzo Lamonaca,” Antonietta Valli,* Marco Massari,* Cristina Mori,”

Maria Grazia Rumi,! Michael Houghton,' Franco Fiaccadori,” Carlo Ferrari*

*Cantedra Malattie Infertive, Universita di Parma, e Divisione Malawie Infettive e Immunopatologia Virale, Azienda Ospedaliera di
Parma, 43100, Parma; ' Divisione Malattie Infettive, Azienda Ospedaliera di Reggio Emilia, 42100, Reggio Emilia; *Cattedra di Medicina
Interna, Universitg di Milano, I R.C.C.8. Ospedale Policlinico, 20122 Milano, Italy; /Chiron Corporation, Emeryville, California 94608-2916

Periferik kanda ve karacigerde daha kuvvetli

poliklonal sitotoksik T lenfosit (CTL) yaniti
daha dusuk HCV RNA duzeyleri ile koreledir.

Persistan infeksiyonu olan hastalarda periferik
kanda CD4 T lenfosit yanitinin, CD8 lenfosit
yanitina gore daha az oldugu bildirilmistir.

Missale G. J Clin Invest 1996;98:706



Determinants of Viral Clearance and Persistence during
Acute Hepatitis C Virus Infection

Robert Thimme,' David Oldach,? Kyong-Mi Chang,'’
Carola Steiger,! Stuart C. Ray,* and Francis V. Chisari’
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Determinants of Viral Clearance and Persistence during
Acute Hepatitis C Virus Infection

Robert Thimme,' David Oldach,? Kyong-Mi Chang,'’
Carola Steiger,! Stuart C. Ray,* and Francis V. Chisari’
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Viral and immunological determinants of hepatitis C
virus clearance, persistence, and disease

Robert Thimme**, Jens Bukh*, Hans Christlan Spangenberg®, Stefan Wieland®, Janell Pemberton®, Carola Stelger®,
Sugantha Govindarajan®, Robert H. Purcell®, and Francis V. Chisarl*?
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Viral and immunological determinants of hepatitis C
virus clearance, persistence, and disease

Robert Thimme**, Jens Bukh*, Hans Christlan Spangenberg®, Stefan Wieland®, Janell Pemberton®, Carola Stelger®,
Sugantha Govindarajan®, Robert H. Purcell®, and Francis V. Chisarl*?
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Determinants of Viral Clearance and Persistence during
Acute Hepatitis C Virus Infection

Robert Thimme,' David Oldach,” Kyong-Mi Chang,':*
Carola Steiger,! Stuart C. Ray,* and Francis V. Chisari!

IS ‘, b,

Karaciger hastaliginin patogenezi ve HCV'nin
kontrolunde T hucre yanitlari kritik rol oynar.

- HCV infeksiyonu erken, siddetli ve kalici CD4
- ve CD8 yaniti varliginda kontrol edilebilir.




Viral and immunological determinants of hepatitis C
virus clearance, persistence, and disease

Robert Thimme**, Jens Bukh*, Hans Christlan Spangenberg®, Stefan Wieland®, Janell Pemberton®, Carola Stelger®,
Sugantha Govindarajan®, Robert H. Purcell®, and Francls V. Chisar|*7

HCV infeksiyonunun akut kontrolu, guclu

intrahepatik CD4 ve CD8 T hucre yaniti ile
iligkilidir.




Determinants of Viral Clearance and Persistence during
Acute Hepatitis C Virus Infection

Robert Thimme,' David Oldach,” Kyong-Mi Chang,':*
Carola Steiger,! Stuart C. Ray,* and Francis V. Chisari!

14 18 20 27
13 15 18 23

CD8+ ex vivo

% HCV tet+/CDE+

Hepatitin basglangici CD8 T hucre yanitiyla
eszamanlidir.
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- Temastan sonraki 1-2 hafta icinde

- l\,\/ serumda HCV RNA saptanabilir,
~—2-8 hafta icinde de karaciger enzimleri

" s s YUKSENF, 8-12. haftada zirve yapar.

0

-Hucresel immun yanit 7-8. hafta,
numoral immun yanit 7-12. haftada
nelirir.




Genellikle asemptomatik olmakla birlikte,
halsizlik, istahsizlik, bulanti, sag uUst kadran
agrisi, idrarda koyulasma ve ardindan sariliga
yol acabilir.
. N
Klinik semptomlar, ozellikle sarilik gelisen
hastalarda infeksiyonun kroniklesmesi daha
nadirdir ve bu durum daha siddetli bir immun
yanitla koreledir.

Fulminan hepatit nadirdir.
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Viremi infeksiyonun 4-6. haftalarinda zirve
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Intermitant viremi ve rebound, baslangictaki
etkin immun yanittan kacgis anlamina gelebilir.
Persistans? lyilesme?

Exposure
acute infection)

«, 60-85%

Resolved  Persistent






Spesifik antikorlarin ve hucresel bagisik
yanitin varligina karsin HCV persistansi hangi
mekanizmalarla gelismektedir??




The New England Journal of Medicine

CLINICAL OUTCOMES AFTER HEPATITIS C INFECTION FROM CONTAMINATED
ANTI-D IMMUNE GLOBULIN

ELzaBeTH KENNY-WaALSH, M.D., For THE |RISH HEPATOLOGY RESEARCH GROUP*

Konak faktorlerinin kritik oldugunu
dusunduren Klinik ve epidemiyolojik ipuclari
vardir.

Viral persistansta konagin rolu, ozellikle ortak
kaynak kokenli salginlar sonrasinda dikkat
cekicidir; aynt HCV inokulumu ile infekte olan
bireylerin kimisi iyilesirken, kimisi kronik
olarak infekte kalir.

Kenny-Walsh E. N Eng J Med 2007;81:6513



Kinetics of the Immune Response During HBV and
HCV Infection

Antonio Bertoletti' and Carlo Ferrari

The innate immune system has a role not only in protecting the host during the initial period
of virus infection, but also in shaping the nature of the adaptive immune response. In this
review, we follow the kinetics of the virologic and immunologic events occurring from the
| time of hepatitis B virus (HBV) and hepatitis C virus (HCV) infection. We primarily discuss
how the early events after infection might influence the development of the adaptive immune
response in these 2 important viral infections and how new strategies for more efficient

preventive and therapeutic vaccines can be derived from this knowledge. (HEPaTOLOGY 20033
38:4-13.)

Karsilasmadan sonraki ilk birkac¢ hafta icinde
konak immun yaniti ile HCV arasindaki iligki,
iInfeksiyonun izleyecegi seyir konusunda

belirleyicidir.

Bertoletti A. Hepatology 2003;38:4



Kinetics of the Immune Response During HBV and
HCV Infection

Antonio Bertoletti' and Carlo Ferrari*
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Hucresel immun yanit 7-8. hafta,
humoral immun yanit 7-12. haftada
belirir.

HCV immun yaniti baskiliyor mu “?

10 Bertoletti A. Hepatology 2003;38:4
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bagisik yanittan kacis

IFN a/3 induksiyonu ve ISG
transkripsiyonunun stimulasyonuna ragmen,
olgularin %70’inde surecin kroniklesmesi,

HCV'nin tip | IFN sinyalizasyonu ile
etkilestigini dusundurmektedir.



IRF 3 (Interferon regulatuar faktor)
latent bir sitoplazmik transkripsiyon faktorudur

transkripsiyonunu indukler

.
=) Sitol_<in ve
kemokin yaniti




dsRNA bagimli protein kinaz R (PKR)
hucresel bir protein kinazdir

>

virusle infekte hucrelerde protein
sentezini azaltir



HCV zarf proteini E2'nin NK hucre yuzeyine
baglanarak aktivasyonlarini engelledigi ve

IFN gama sekresyonu ve NK hucre sitotoksik
aktivitesini bloke ettigi gosterilmistir.




NK Cells Cause Liver Injury and Facilitate the Induction of
T Cell-Mediated Immunity to a Viral Liver Infection®

Zhang-Xu Liu, Sugantha Govindarajan, Shigefumi Okamoto, and Gunther Dennert”

NEK cells are a relatively rare cell population in peripheral Ivmpheid organs but are abundant in the liver, raising questions as to
their function in immune responses to infections of this organ. To investigate this, cell-mediated immunity to viral liver infection
induced by a type 5, replication-defective, adenovirus was examined. It is shown that NK cells in the absence of T cells cause
hepatocvte apoptosis in virus-infected livers associated with an increase in liver enzymes in the serum. Concomitantly, NK cells
induce production of IFN-vy, inhibitable by their elimination before infection. NK cells are shown to be necessary for optimal
priming of virus-specific T cells, assessed by delaved-tvpe hvpersensitivity response and CTL activity, consistent with their ability
to secrete IEN-y. The conclusion is drawn that NK cells mediate two important functions in the liver: thev induce cell death in the
infected organ and concomitantly stimulate the induction of T cell-mediated immunity by release of IEN-v. The Journal of
Immunology, 2000, 164: 6480—6486.

Liu ZX. J Immunol 2000;164:6480



HCV core proteinindeki belirli sekanslar,
makrofajlar ve T lenfositlerdeki kompleman
reseptorlerine baglantr.

.L‘

Makrofajlardan IL-12 salinimi azalir

! &

T lenfosit proliferasyonu azalir

]

IL-2 ve IFN-a uretimi azalir




C proteininin Fas-aracili apoptozu inhibe ettigi
C proteininin DC fonksiyohlarlnl etkilediq,
sitokin sekresyonlarini azalttigi

. E
NS5A proteininin IL8 ekspresyonu ile IFN

etkisinin inhibisyonu



Zarfin yuksek oranda glikozile olmasi, antikor
araclli notralizasyona karsi koruyucu olabilir.

Zarf proteininin HVR-1 bolgesi, immunolojik
bir yanlis hedef olarak davranir ve iyi

korunmus bir alan olan reseptor baglayan
ligandi antikor atagindan korur.

HCV sekans varyasyonu, yeni bir
guasispecies varyanti olusturarak, varolan
~ hucresel ve humoral immun yanitin etkisiz
kalmasina yol acabilir.






Genetik cesitlilik

Viral kinetik matematiksel modelleri ile
virionlarin yari omru ~ 2.5 saat
kronik infekte bireylerde 102 virion/gun

- Virion dongusunun yuksek olmasi,

- RdRp’nin “proofreading aktivitesi’nin olmamasi
- Pek cok genomik bolgenin nukleotid
 degisikliklerine toleransi,



JournaL oF ViROLOGY, May 1992, p. 32253229
0022-538X/92/053225-05502,00/0
Copyright @ 1992, American Society for Microbiology

Hepatitis C Virus (HCV) Circulates as a Population of Different
but Closely Related Genomes: Quasispecies Nature
of HCV Genome Distribution

MARIA MARTELL," JUAN I. ESTEBAN,'* JOSEP QUER,' JOAN GENESCA,' AMY WEINER,>
RAFAEL ESTEBAN,' JAUME GUARDIA,' anp JORDI GOMEZ!

Liver Unit, Department of Medicine, Hospital General Universitari Vall d 'Hebron,
08035 Barcelona, Spain,' and Chiron Corporation,
Emeryville, California 94608-2916"

HCV, infekte bireylerde, birbirine ¢ok yakin
olmakla birlikte farkli genetik sekanslari olan
viral populasyonlar “quasispecies” biciminde
bulunur.

Martell M. J Virol 1992:66:3225



REVIEWS

Quasispecies in viral persistence and
pathogenesis of hepatitis C virus

Xavier Forns, Robert H. Purcell and Jens Bukh

Bir quasispecies populasyonunda mutasyonun
fiksasyonu, bu mutasyonun “viral fithess”i nasil
etkiledigiyle; fonksiyonel protein/RNA yapilarina,
virus replikasyon kapasitesine, konak-virus
lligskisine etkisi ile iligkilidir.



REVIEWS

Quasispecies in viral persistence and
pathogenesis of hepatitis C virus

Xavier Forns, Robert H. Purcell and Jens Bukh

E2 proteininin HVR-1 segmentinde spontan
mutasyonlar, var olan notralizan antikorlarin viral
zarfa baglanmasini azaltarak konakta cogalma

olasiligini arttirirken, viral replikasyonu
etkilemezler.

| Dolayisiyla, kandan elde edilen quasispecies
varyantlari, virusin cogalmasi ve secici gucler
arasindaki dengeyi yansitir.




Genetik diversity /
cesitlilik
tek bir kan ornegindeki
varyantlar arasinda tek bir bireydeki farkl
nukleotid varyantlarin sayisi
farkhhklarinin sayisi  °
.

- Klinik korelasyon??

Genetik complexity /
karmasiklik

HVR1'de y[]ksek genetik cesitlilik, akut HCV
infeksiyon sonrasi viral persistans ile iligkili...

Daha az genetik cesitlilik, akut HCV
infeksiyonu sonrasi iyilesme ile iligkili...



Vol. 81, No. 12

Progression of Fibrosis during Chronic Hepatitis C Is Associated
with Rapid Virus Evolution’
Xiao-Hong 'Wang,"j Dale M. Netski,' Jacquie Astemborski,* Shruti l—I._ﬂI"«w'Iv::.hta_,4 Michael S. Torbenson,”
David L. Thomas,"* and Stuart C. Ray'*

Departments of Medicine,' Pathology,” and Oncology,” Johns Hopkins University School of Medicine, Baltimore, Marvland;
Depariment of Epidemiology, Johns Hopkins School of Hygiene and Public Health, Baltimore, Maryland®; and
Southwest Hospital, Third Military Medical University, Chongging, Peoples Republic of China 400038°

Genetik karmasikligin hastaligin yayginhgi ve
infeksiyonun suresi ile iligkili oldugui...

Wang XH. J Virol 2007;81:6513



NS3/4A, TLR-3 ve RIG-I inhibisyonu
NS5A, PKR inhibisyonu
E2 araciligiyla DC aktivasyonu inhibisyonu

C, makro_fajlardan IL-12 salinimini azaltir
. e
C, DC fonksiyonlarini etkiler

NS5A, IL8 ekspresyonu ile IFN inhibisyonu
e e

- DC’in HCV tarafindan direkt infekte edilmesi

Turumsulerin olusumu




HCV escape mutantlari
Ag isleme,
MHC baglanmasi,

T lenfosit reseptor stimulasyonu
gibi duzeylerde hucresel yaniti etkiler.




Akut infeksiyonun kontrol edilememesi ve
kroniklesmesi durumunda, adaptif immun
yanitta progresif bir azalma izlenir.

T Ienfositlérin viral antijenlere uzamis
maruziyeti,

Viral gen urunlerinin yarattig:
Immunsupresyon,

DC fonksiyonlarinin bozulmasi



Akut infeksiyonun kontrol edilememesi ve
kroniklesmesi durumunda, adaptif immun
yanitta progresif bir azalma izlenir.

Dolasimda ve intrahepatik CD4 ve CD8 T
lenfosit sayilari azalir,

Virus spesifik antikor uretimi azalir,

CD8 T lenfosit fonksiyonlari defektif hale gelir,
~ efektor sitokin yaniti veremezler, [FN-y tretimi
bozulur, prolifere olamazlar.



Acute
infection

- High antigen

- T cell activation (CD69",
CD25", PD-1M etc.)

- High inflammation

Chronic
infection

-
.
....
.
‘e,
.
.

Functional exhaustion

‘ (Fonksiyonel tukenme)

Functional
Exhaustion
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T ve B hucre yanitlarindan kacan varyant

virusler progresif olarak secilir.
. T




Nadiren halsizlik, gugsuzluk gibi semptomlar
gorulebilir.

ALT duzeyleri semptomlardan bagimsiz
olarak dalgalanir.

Yasam kalitesi uzerine etkisi

Insulin dikenci, tip 2 diyabet, steatoz ile iligkili
HCV G1 ile insulin direnci ve steatoz,
HCV G3 ile steatoz arasinda iligki

1




EXTRAHEPATIC MANIFESTATIONS OF CHRONIC HEPATITIS C

PATRICE CACOUB, THIERRY POYNARD, PASCALE GHILLANI, FREDERIC CHARLOTTE,
MARTINE OLIVI, JEAN CHARLES PIETTE, and PIERRE OPOLON, for the MULTIVIRC GROUP

1202/1614 hasta (%74)

lleri yas,
Kadin cinsiyet,
lleri fibrozis

Dolasimdaki poliklonal IgG ve IgM immun
kompleksleri sorumludur.




EXTRAHEPATIC MANIFESTATIONS OF CHRONIC HEPATITIS C

PATRICE CACOUB, THIERRY POYNARD, PASCALE GHILLANI, FREDERIC CHARLOTTE,
MARTINE OLIVI, JEAN CHARLES PIETTE, and PIERRE OPOLON, for the MULTIVIRC GROUP

Artralji %23,
Parestezi %17,
Myalji %15,
Pruritis %15,
Sicca sendr %11

Miksed kriyoglobulin %40,
Anti nukleer AK’lar %10,
Tiroksin dusuklugu %10,
Anti duz kas AK’lar %7




EXTRAHEPATIC MANIFESTATIONS OF CHRONIC HEPATITIS C

PATRICE CACOUB, THIERRY POYNARD, PASCALE GHILLANI, FREDERIC CHARLOTTE,
MARTINE OLIVI, JEAN CHARLES PIETTE, and PIERRE OPOLON, for the MULTIVIRC GROUP

Kriyoglobulin pozitifligi ile
Vaskulit,

Purpura,

Liken planus,
Artralji,

Tiroksin dusuklugu,
Arteriyel hipertansiyon



Persistan HCV infeksiyonunun major patolojik
sonucu, zaman icinde siroza ilerleyebilen,
hepatik fibrozis gelisimidir.

HCV SITOPATIK DEGILDIR

' Virus iliskili hepatosit hasari, konak immun
‘yaniti tarafindan olusturulmaktadir.




Acute Hepatitis C Virus Infection: Diagnosis, Pathogenesis,
Treatment

Florin Alexandru Cdaruntu’?, Loredana Benea®

1) *Carol Davila™ University of Medicine and Pharmacy, and Infectious Diseases Institute “Prof. Dr. Matei Bals”. 2)
Infectious Diseases Institute “Prof. Dr. Matei Bals™ Bucharest

Viral hepatit patogenezinde immun sistem
nem infeksiyonun kontrolu ve iyilesmeye

nem de kronik infeksiyon ve siroz gelisimine
Katkida bulunur.

Caruntu FA. J Gastrointestin Liver Dis 2006;15:249



Uinical Science (2007) 112, 141—155 (Ponted i Great Britan)  doc|0.1042/0520060171

H R E v | E W

Immunopathogenesis in hepatitis
C virus cirrhosis

Ulrich SPENGLER and Jacob NATTERMANN
Department of Internal Medicne |, University of Bonn, Sigmund-Freud-Strasse 25, Bonn, Germany

Kronik hepatit C patogenezindeki temel surec,
immun aracil inflamatuvar hasardir.

HCV spesifik CTL, perforin, Fas/Fas ligand ve
TNF yolaklari uzerinden etkin bir oldurme
gerceklestirirler.

Spengler U. Clin Science 2007;112:141
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0022-538X/05/808.00+0  doi:10.1128/IVLT9.15.9360-0380.2005
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MINIREVIEW

Stealth and Cunning: Hepatitis B and Hepatitis C Viruses
Stefan F. Wieland and Francis V. Chisari*

Department of Molecular and Experimental Medicine, The Scripps Research Institute,
La Jolla, California

CTL aracili oldurme igin, infekte hucre ile
CTL arasinda fiziksel temas olmasi gerekir.

Kronik hepatitlerde infekte hepatosit sayisinin
10Y’e ulasmasi nedeniyle, CTL’in tum infekte
hucreleri ortadan kaldirmasina olanak yoktur.

Wieland SF. J Virol 2005;79:9369



JournaL oF ViroLooy, Aug. 2005, p. 9360-0380
0022-538X/05/808.00+0  doi:10.1128/JVL.79.15.9369-9380.2005
Copyright © 2005, American Society for Microbiology. All Rights Reserved.
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MINIREVIEW

Stealth and Cunning: Hepatitis B and Hepatitis C Viruses
Stefan F. Wieland and Francis V. Chisari*

Department of Molecular and Experimental Medicine, The Scripps Research Institure,
La Jolla, California

Viral hepatit seyrindeki karaciger hasari CD8
T lenfosit yanitinin sitopatik aktivitesine bagli
olmakla birlikte, viral temizlenme icin daha

etkin bir CTL yanitina ihtiyag vardir.

Wieland SF. J Virol 2005;79:9369
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Journal of Hepatology 38 (2003) S38-553

www elsevier.comlocata/jhep

Liver fibrosis — from bench to bedside

Scott L. Friedman™

Division of Liver Diseases, PO Box 1123, Mount Singi School of Medicine, 1425 Madison Ave. Room 1170F, New York NY 10029, [U5A

KFonik hepatit seyrinde gorulen hepatik
fibrozis, suregiden karaciger hasarina karsi
gelisen tipik bir yara iyilesmesi surecidir.

Friedmann SL. J Hepatol 2003;38:538



Journal of
Hepatology

Journa | of Hepatology 38 (2003) 538553

www . elsevier.comflocate/jhep

Liver fibrosis — from bench to bedside

Scott L. Friedman™

Divisgon of Liver Diseases, P.O. Box 1123, Mount Sinai School of Medicine, 1425 Madison Ave. Room 1170F, New York, NY 10029, USA

Karaciger fibrozisi, hepatositler ve sinusoidal
endotelyum arasindaki subendotelyal
bosluktaki ekstraselluler matrikste, kollajen ve
diger proteinlerin birikimi ve ortadan
kaldirilmasinin soz konusu oldugu, dinamik
ve kompleks bir surecin net sonucudur.

Friedmann SL. J Hepatol 2003;38:538



!Normal karamgerde hepatosﬂ kordonlari,
pencereli endotelyal duvar ile cevrilmistir.
Hepatik stellat hucreleri Disse araliginda,
Kupffer hucreleri intrasinusoidal yerleglmlldlr

epatol 2003;38:5S38



CD8 ve CD4 lenfositler,
Sitokinler,

Kemokinler,
- Reaktif O, metabolitleri.

!

& Stellat hiicre
aktivasyonu

Friedmann SL. J Hepatol 2003;38:538



Stellat hucre

aktivasyonu ve
proliferasyonu

!

© =" Fibriler matriks birikimi

Friedmann SL. J Hepatol 2003;38:538



Progressive Liver Injury in Chronic Hepatitis C Infection
Correlates With Increased Intrahepatic Expression of
Thl-Associated Cytokines

JOHN NAPOLL' G. ALEX BisHOP,! PETER H. MCGUINNESS,! DOROTHY M. PAINTER,” AND GEOFFREY W. MCCAUGHAN'

Yuksek intrahepatik IFN-y ve IL-2 duzeyleri,
portal inflamasyon ve fibrozisle korele
bulunmustur.

Napoli J. Hepatology 1996;24:759
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H R E Vv | E W

Immunopathogenesis in hepatitis
C virus cirrhosis

Ulrich SPENGLER and Jacob NATTERMANN

Department of Internal Mediane |, University of Bonn, Sigmund-Freud-Strasse 25, Bonn, Germany

Histolojik olarak kronik hepatit C interface
~ hepatit, koprulesme nekrozu, portosentral ve
portoportal fioroz septalarla seyreden
nekroinflamatuar surecle karakterizedir.

Kronik hepatit seyrinde fibrozis periportal
alanda baslar.

Spengler U. Clin Science 2007;112:141




Fibrozisin ilerleyici oldugu ve ortalama her yil

0,133 “fibrozis unitesi” ilerleme gerceklestigi
bildirilmistir.




Ekstraseluler matriks genisledikgce organ
mimarisi degisir ve normal karaciger fizyolojisi
bozulur.

i

HCYV infeksiyonu genellikle higbir semptoma
yol agmadigi icin, siroz ya da son donem
karaciger hastaligi bulgulari ortaya ¢ikana
dek, hastaligin ilerleyisi dikkat cekmeyebilir.




Infeksiyonun tzerinden 20 yildan uzun sure
gectikten sonra, %5-25 olasilikla uzun

donemli komplikasyonlar gorulmektedir.
‘ -

Siroz geﬁgiminden sonra
Dekompanse siroz olasiligr %2-4/yil
Hepatoselltler karsinom olasiligr %1-7/yl




Dogal ve adaptif immun yanit HCV
iInfeksiyonunun kontrolunu saglayabilir.

-
HCV, tum immun yaniti etkisiz kilabilen

mekanizmalara sahiptir.

| lyilesme ya da kronik infeksiyon
bu iki gucun arasindaki iligkinin bir sonucudur.







