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Hepa,,s	
  C	
  
WHO	
  has	
  declared:	
  	
  
	
  -­‐	
  hepatitis	
  C	
  	
  as	
  a	
  global	
  health	
  problem,	
  	
  

	
  -­‐	
  approx.	
  3%	
  of	
  the	
  world’s	
  population	
  	
  
	
   	
  (170-­‐200	
  million	
  people)	
  infected	
  with	
  (a	
  small	
  (+)-­‐RNA	
  virus)	
  

	
  -­‐	
  they	
  are	
  at	
  high	
  risk	
  for	
  HCV	
  developing	
  	
  
	
   	
  *	
  chronic	
  hepatitis,	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
   	
  *	
  liver	
  cirrhosis,	
  	
  
	
   	
  *	
  hepatocellular	
  carcinoma	
  (HCC).	
  	
  

In	
  the	
  US,	
  approx.	
  3	
  million	
  people	
  	
  
	
  -­‐	
  are	
  chronically	
  infected	
  with	
  hepatitis	
  C	
  virus	
  (HCV),	
  	
  
	
  -­‐	
  many	
  of	
  whom	
  are	
  still	
  undiagnosed.	
  	
  

In	
  Egypt	
  the	
  situation	
  is	
  quite	
  worse.	
  	
  





Chronic	
  hepa,,s	
  C	
  can	
  cause:	
  

 cirrhosis,	
  a	
  process	
  that	
  takes	
  at	
  least	
  10	
  to	
  20	
  years,	
  
	
   	
   	
  	
  20	
  %	
  of	
  patients	
  with	
  chronic	
  hepatitis	
  C	
  	
  

  liver	
  failure,	
  	
  
  one	
  of	
  the	
  most	
  common	
  reasons	
  for	
  liver	
  transplantation	
  	
  

  liver	
  cancer,	
  	
  
  Developed	
  in	
  a	
  small	
  %	
  of	
  patients	
  after	
  20	
  to	
  40	
  years.	
  	
  
  Hepatitis	
  C	
  is	
  the	
  cause	
  of	
  about	
  50%	
  of	
  primary	
  liver	
  cancer	
  in	
  
the	
  developed	
  world.	
  	
  

 Men,	
  	
  	
  	
  	
  	
  alcoholics,	
  	
  	
  	
  	
  	
  patients	
  with	
  cirrhosis,	
  	
  
  people	
  over	
  age	
  40	
  
  those	
  infected	
  for	
  20	
  to	
  40	
  years	
  

	
  are	
  at	
  higher	
  risk	
  of	
  developing	
  HCV-­‐related	
  liver	
  cancer.	
  



Hepa,,s	
  B	
  (HBV)	
  
HBV	
  as	
  a	
  transmitted	
  infection,	
  is	
  	
  
-­‐  one	
  of	
  the	
  strongest	
  viruses	
  in	
  the	
  world,	
  
-­‐  is	
  100	
  times	
  more	
  infectious	
  than	
  AIDS	
  
-­‐  10	
  times	
  more	
  infectious	
  than	
  hepatitis	
  C,	
  	
  



The	
  problem	
  of	
  HBV	
  in	
  Egypt	
  can	
  be	
  traced	
  back	
  	
  
the	
  methods	
  of	
  tes,ng	
  for	
  the	
  virus.	
  	
  

	
  For	
  more	
  than	
  10	
  years,	
  Egypt	
  was	
  testing	
  for	
  HBV	
  using	
  
machine	
  known	
  as	
  	
  

BDNA	
  branching,	
  which:	
  

**	
  was	
  not	
  sensitive	
  enough,	
  	
  
	
   	
  detected	
  only	
  HBV	
  in	
  a	
  person	
  if	
  they	
  had	
  more	
  than	
  
700,000	
  copies	
  of	
  the	
  virus	
  in	
  his	
  body.	
  

**	
  contributed	
  to	
  the	
  greater	
  spread	
  of	
  HBV,	
  	
  
	
  as	
  people	
  went	
  about	
  their	
  lives	
  without	
  taking	
  precautions	
  because	
  they	
  
thought	
  they	
  didn’t	
  have	
  HBV,	
  infecting	
  more	
  people	
  in	
  the	
  process.	
  	
  





What	
  makes	
  HBV	
  so	
  potent	
  

is	
  the	
  fact	
  that	
  	
  
it	
  can	
  live	
  outside	
  the	
  body	
  on	
  a	
  dry	
  surface	
  for	
  

more	
  than	
  a	
  week,	
  while	
  other	
  viruses,	
  such	
  as	
  
AIDS,	
  die	
  as	
  soon	
  as	
  they	
  leave	
  the	
  body.	
  	
  

“Unlike	
  the	
  other	
  forms	
  of	
  hepatitis,	
  HBV	
  can	
  be	
  
transmitted	
  through	
  blood,	
  sexual	
  intercourse	
  
and	
  through	
  pregnancy,	
  so	
  a	
  person	
  with	
  HBV	
  can	
  
literally	
  transmit	
  it	
  to	
  anyone,	
  





The situation of hepatic diseases in Egypt 
Updating statistics 



the	
  Liver	
  Ins,tute	
  in	
  Menoufia	
  governorate	
  	
  in	
  1995	
  

  The	
  highest	
  prevalence	
  rates	
  of	
  hepatitis	
  C	
  virus	
  infection	
  in	
  the	
  
world	
  have	
  been	
  recently	
  reported	
  among	
  Egyptian	
  blood	
  donors	
  
and	
  frequent	
  recipients	
  of	
  transfusions	
  and	
  other	
  blood	
  products.	
  	
  

  This	
  is	
  the	
  first	
  report,	
  however,	
  demonstrating	
  	
  
	
  hepatitis	
  C	
  as	
  the	
  most	
  frequent	
  association	
  with	
  chronic	
  

liver	
  disease	
  in	
  Egypt.	
  	
  

	
  Of	
  1023	
  patients	
  referred	
  to	
  the	
  Liver	
  Institute	
  in	
  Menoufia	
  governorate	
  
for	
  evaluation	
  of	
  chronic	
  liver	
  disease,	
  
	
   	
  	
  752	
  (73.5%)	
  had	
  antibodies	
  to	
  hepatitis	
  C	
  ,	
  compared	
  with	
  	
  
	
   	
  168	
  (16.4%)	
  with	
  hepatitis	
  B	
  surface	
  antigen.	
  	
  

Hepatitis	
  C	
  antibody	
  was	
  more	
  common	
  in	
  patients	
  with	
  active	
  
schistosomiasis	
  and	
  patients	
  without	
  hepatitis	
  B	
  surface	
  
antigenaemia.	
  



Epidemiology	
  of	
  hepa,,s	
  viruses	
  among	
  Hepatocellular	
  
carcinoma	
  cases	
  and	
  healthy	
  people	
  in	
  Egypt.	
  
	
  	
  	
  A	
  systema,c	
  review	
  	
  and	
  meta-­‐analysis	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (Lehman	
  &	
  Wilson	
  2009)	
  

Prevalence	
  of	
  HBV	
  and	
  HCV	
  in	
  Egypt,	
  (in	
  a	
  population-­‐based	
  study)	
  

*	
  HBV	
  significantly	
  decreased	
  overtime,	
  While	
  HCV	
  did	
  not	
  suggesting	
  a	
  shift	
  in	
  
the	
  relative	
  influences	
  of	
  these	
  viruses	
  in	
  HCC	
  etiology	
  in	
  Egypt	
  

HBV	
   HCV	
  
Healthy	
  population??	
   6.7	
  %	
   13.9	
  %	
  

Adults	
   8	
  %	
   15.7	
  %	
  

Children	
   1.6	
  %	
   4.0	
  %	
  

North	
  of	
  Egypt	
   4.6	
  %	
   15.8	
  %	
  

South	
  of	
  Egypt	
   11.7	
  %	
   6.7	
  %	
  

HCC	
  patients*	
   25.9	
  %	
   78.5	
  %	
  



HCV is spread primarily by contact with 
 infected blood and blood products.  

Risk Factors and Transmission 

With the introduction in 1991 of  
-  routine blood screening for HCV antibody 

- -  improvements in the test in mid-1992, 
transfusion-related hepatitis C has 

virtually disappeared.  

At present, injection drug use is  
the most common risk factor for contracting the 
infection.  

However,  
some patients who acquire hepatitis C  
* do not have a recognized risk factor  or 
* known exposure to infected blood or to drug 
use. 



The most common risk factors for acquiring hepatitis C 









The Hepatitis C Virus 



The Hepatitis C Virus 







Interferon-­‐alpha	
  &	
  HCV	
  
Is	
  the	
  basis	
  of	
  treatment	
  regimens	
  since	
  the	
  identification	
  of	
  

HCV,	
  either	
  alone	
  or	
  in	
  conjunction	
  with	
  the	
  nucleoside	
  
analogue	
  ribavirin.	
  	
  

The	
  recent	
  introduction	
  of	
  pegylated	
  forms	
  of	
  
interferon-­‐alpha,	
  with	
  
	
  -­‐	
  greater	
  stability	
  and	
  in	
  vivo	
  activity,	
  

	
  -­‐	
  has	
  substantially	
  -­‐	
  improved	
  sustained	
  virological	
  
response	
  (SVR)	
  rates	
  compared	
  with	
  unmodified	
  
interferon-­‐alpha,	
  	
  

	
  -­‐	
  with	
  SVR	
  rates	
  of	
  35-­‐66%	
  when	
  used	
  in	
  conjunction	
  
with	
  ribavirin	
  in	
  randomized	
  controlled	
  trials.	
  	
  





Peginterferon-­‐alpha-­‐2b	
  	
  
  has	
  a	
  linear	
  12	
  kDa	
  PEG	
  chain	
  

covalently	
  attached	
  primarily	
  
to	
  	
  

  histidine-­‐34	
  of	
  interferon-­‐
alpha-­‐2b	
  	
  

  via	
  an	
  unstable	
  urethane	
  bond	
  
that	
  is	
  	
  

  subject	
  to	
  hydrolysis	
  once	
  
injected,	
  	
  

  releasing	
  native	
  interferon-­‐
alpha-­‐2b	
  

  a	
  shorter	
  half-­‐life	
  in	
  
serum	
  than	
  peginterferon-­‐
alpha-­‐2a	
  and	
  	
  

  requires	
  bodyweight-­‐
based	
  dosing.	
  	
  

peginterferon-­‐alpha-­‐2a	
  
•  has	
  branched,	
  40	
  kDa	
  PEG	
  
chain	
  is	
  covalently	
  

•  attached	
  to	
  lysine	
  
residues	
  of	
  interferon-­‐
alpha-­‐2a,	
  	
  

•  	
  via	
  stable	
  amide	
  bonds	
  &	
  
•  circulates	
  as	
  an	
  intact	
  
molecule.	
  

•  longer	
  half-­‐life	
  and	
  	
  
•  reduced	
  clearance	
  compared	
  

with	
  native	
  interferon-­‐alpha-­‐2a,	
  
•  can	
  be	
  given	
  once	
  weekly	
  
independently	
  of	
  body	
  
weight.	
  



Peginterferon	
  plus	
  ribavirin,	
  as	
  	
  
the	
  standard	
  of	
  care	
  for	
  pa,ents	
  with	
  chronic	
  

hepa,,s	
  C	
  







Hope	
  through	
  Research	
  



Hope	
  through	
  Research	
  



Hope	
  through	
  Research	
  



Hope	
  through	
  Research	
  

Diagnostic Tests 
More sensitive and less expensive assays for measuring 
HCV RNA and antigens in the blood and liver are needed. 

 - Convenient tests to measure HCV in serum and to detect  
     HCV antigens in liver tissue would be helpful.  

 - Clinically, noninvasive tests such as ultrasound 
elastrography that would reliably predict liver fibrosis would be a 
very valuable advance. 



Hope	
  through	
  Research	
  



Selection	
  of	
  Plants	
  for	
  Anti-­‐HCV	
  activity	
  based	
  on:	
  

1	
  –	
  Drugs	
  used	
  in	
  Folk	
  medicine	
  

2	
  –	
  Previous	
  screening	
  of	
  several	
  Egyptian	
  plants	
  for	
  
anti-­‐HIV	
  activity.	
  

3	
  –	
  Search	
  for	
  plants,	
  having	
  molecules	
  with	
  similar	
  
active	
  moiety	
  	
  	
  



An,-­‐HCV	
  Bioac,vity	
  of	
  Pseudoguaianolides	
  from	
  	
  

Parthenium	
  hispidum	
  	
  



The	
  an,viral	
  ac,vi,es	
  of	
  	
  
Anethum	
  graveolens	
  and	
  Foeniculum	
  vulgare	
  

  Abd	
  El-­‐Baset	
  et	
  al.	
  2001	
  
  for	
  the	
  treatment	
  of	
  cancer	
  
and	
  viral	
  diseases	
  



Proanthocyanidin	
  from	
  Blueberry	
  Leaves	
  
	
  as	
  An,-­‐HCV	
  

  Takeshita	
  et	
  al.	
  2009	
  

  Proanthocyanidin	
  from	
  	
  
	
  Blueberry	
  Leaves	
  	
  
	
  Suppresses	
  Expression	
  of	
  	
  
	
  Subgenomic	
  Hepatitis	
  C	
  Virus	
  RNA*.	
  



Licorice	
  as	
  An,-­‐viral	
  drug	
  

  Bouras	
  et	
  al.	
  2001	
  	
  
	
  Their	
  studies	
  have	
  
revealed	
  that	
  the	
  
healing	
  properties	
  of	
  
licorice	
  components	
  
could	
  be	
  effective	
  
against	
  a	
  much	
  wider	
  
spectrum	
  of	
  diseases,	
  
such	
  as	
  	
  
	
  chronic	
  hepatitis	
  and	
  
HIV	
  infection.	
  

GL	
  has	
  been	
  widely	
  used	
  in	
  
Japan	
  for	
  the	
  treatment	
  of	
  
chronic	
  hepatitis	
  B	
  and	
  
C	
  (CHC-­‐CHB)	
  in	
  patients	
  
with	
  severe	
  side	
  effects	
  
from	
  interferon.	
  



An,-­‐HCV	
  Ac,vi,es	
  of	
  Lignan	
  Extracted	
  from	
  Flaxseed	
  

  (Barbary	
  et	
  al.	
  2010)	
  	
  
  In-­‐vitro	
  anti-­‐HCV	
  
screening	
  of	
  flaxseed	
  
lignans	
  revealed	
  
significant	
  effect	
  on	
  
RNA	
  replication	
  with	
  
concentration	
  at	
  100	
  
µg	
  /ml.	
  	
  

  However,	
  the	
  lignan	
  
extracts	
  showed	
  
negative	
  results	
  when	
  
used	
  at	
  Conc.	
  at	
  5,	
  25,	
  
and	
  50	
  µg/ml.	
  



Tropolone	
  deriva,ves	
  as	
  an,-­‐HCV	
  therapy	
  	
  

  Chachulska	
  et	
  al.	
  2006	
  
  these	
  synthetic	
  compounds	
  could	
  be	
  further	
  modified	
  to	
  
develop	
  potent	
  inhibitors	
  of	
  the	
  HCV	
  helicase	
  and	
  of	
  
viral	
  replication.	
  



Telbivudine,	
  (L-­‐deoxythymidine)	
  as	
  An,-­‐HBV	
  	
  

  (Fung	
  et	
  al.	
  2008)	
  	
  
  Telbivudine	
  ,	
  (L-­‐deoxythymidine)	
  	
  
a	
  new	
  treatment	
  option	
  in	
  	
  
the	
  management	
  of	
  	
  
chronic	
  Hepatitis	
  B	
  



Gypsophin:	
  A	
  novel	
  a-­‐glucosidase	
  inhibitory	
  	
  

  Luo	
  et	
  al.	
  2007)	
  
	
  cyclic	
  peptide,	
  with	
  a	
  pyrrolidine-­‐2,5-­‐dione	
  unit	
  from	
  
the	
  roots	
  of	
  Gypsophila	
  oldhamiana	
  






