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ABSTRACT:

Background/Aim: Chronic hepatitis C virus infection is charaderized by inflammatory liver damage
and is associated with a high risk of development of cirrhosis and hepatocellular carcinoma. Although
histological examiration of liver biopsies is the current gold standard for the detection of early li ver
damage, thereis a strong reed for better non invasi ve methods. The importance of a poptosis in HCV
infection has been origirally proposed in view of pathomor phological features, including cell
shrinkage and formation of acidophilic bodies and fra gmentation of the nuclews particularly in areas
of piecemeal necrosis. The key morphological features of apoptosis are mediated by caspases. In the
present study, we aiming to detect the caspase-3 in liver and sera of chronic HCV patients and
corr elate them withliver disease severity, serum transaminasesand leves of viremia.

Patients & Methods: In the present study, liver biopsies and sera were taken from chronic HCV
patients, as wdl as controls, for detection of caspase-3 activity. In liver tissue caspase-3 antigen was
detected by immurohistochemical staining with human moroclonal antibodies. Sera from patients and
controls were examined for activated caspase-3 products using human caspase-3 ELISA kit

Results: Caspase-3 was markedly increased in tissues and sera of chronic HCV patients relative to
controls.

Conclusion: Caspase3 activity was significantly correlated with grade of inflammation and stage of
fibrosis, soitmay be a reliable ron invasive marker for disease severity.

Key words: Caspases, Histopathological, Biochemical Changes, HCV Infection.

INTRODUCTION

Hepatitis C (HCV) virws is recognized as amajor antishistosomal
threat to global health infecting over 3 % of the

warld population. It is a parentally transmitted

population  with  parenteral
therapy (PAT) ©@.

While expression and retention of viral protens

highly mutable RNA virus that cawses acute and
chronic hepatitis 0. Egypt has possibly the
highest HCV prevalence in the woarld. The high
prevalence of HCV in Egypt was suggested to be
the result of the use of unsterile injection or
equipment during mass treatment of the general

in hepatocytes may influence the severity and
progression of liver disease, the medchanisms of
liver injury are defined not to be due to the direct
cytopathic effects of the virws, but to the host
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immure resporse to viral proteins expressed by
infected hepatocytes ©

Mechanisms of liver cell injury, inflammation
and fibrosis in chronic HCV are both immune
mediated and direct cytopathic effects of HCV
gere produicts, the immume mediated process in
which apoptosis of liver cells plays asignificant
role® .

Apoptosis is ageretically defined as a major
form of programmed cell death enabling the
organism to remove unwanted cells (during
emberyonal development and after immune
responses) to seled educated immume cells and
to eliminate virally infeded and transformed
cells 0. The importarce of apoptosis in HCV
infection has originally been proposed in view of
patho-morphological ~ features, ircluding  cdl
shrinkage and fragmentation of the rucleus
particdarly in areas of piecemeal necrosis, the
presence of acidophilic bodies and focal cdls of
drop out in the liver lobule, which are
characteristic features of individually infected
hepatocytes € Interestingly, cspase activation
appears to  correlate closely  with  the
inlammatory response. Data about the role of
single HCV proteirs dther in cultured cdls or
transgenic animal's models are contradictory, as
both pro- and anti- apoptotic effects have been
observed.  Nevertheless, apoptosis induction
upon HCV infection may critically contribute to
liver damage, while inhibition of apoptosis may
result in HCV persistence and development of
hepatocellular  carcinoma  ®The  therapeutic
berefits of these concepts are that; inhibition of
apoptosis may prevent tissue injury and or
promote tissue regereration and restitution,
induction of apoptosis of dysplastic cells and
transformed cedls may be useful in preventing
and treating malignant diseases, and lastly,
corversion of recrotic inflammatory injury to an
apoptotic ~ non-inflammatory  process may
ameliorate diseases @ .A variety of proteases
have been strongly impicated in apoptosis,
induding members of the caspase family
(previously krmown as the interleukin 1f-
corverting enzyme  family of  proteases),
calpairs, cathepsin, and the proteosomed.
Caspases are present in the cytopasm of most
cells in an inacive form (also alled a zymogen).

In this inactive state, a caspase exists as a single
polypeptide chain with a prodomain and a
catalytic domain. Caspase3 is ore of the major
adivated cystiene proteases that corstitute the
caspase family and is apivotal cog in the
apoptotic machire. It cleaves arnumber of
substrates and activates endonudeases, leading
to DNA fragmentation which is thehallmark of
apoptosis @ In diseases in which the apoptotic
machinery is inappropriately triggered but the
cdl is not otherwise damaged, caspase inhibition
may prove very dfective in reversing the
pathophysiology @ Caspases are key mediators
in liver inflammation and apoptosis FAS
regulated apoptosis plays amajor role in the
pathogenesis of immuno mediated liver disease
ircluding viral and autoimmune hepatitis. Down
regulation of FAS-FAS L system might have
therapeutic value in the treatment of this
disease®:

AIM OF THE WORK

The aim of the present wark is to investigate the
preserce of caspases in tissues and sera from
patients with chronic HCV, to throw more light
on apoptosis process and their correlation with

biochemical and histo-pathological changes.

PATIENTS ANDMETHODS

The present study was carried outon37 patients
with chronic HCV selected from thosereferred to
Tropical medicine department, Tanta University
Hospital,and 5 healthy individ uals asa control.
They weredivid edinto:

Group I included, 19 chronic
schi stosmaia sis.

Group II; included 18 chronic HCV without
schi stosomiasis.

Control group; induded 5 heal thy individuals.

HCV and

Inclusioncriteria:

Sdected dhronic HCV patients were reactive to
HCV  antibodies and polymerase chain
reaction (PCR) with no history of spedfic
therapy for HCV before or at the time of the
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study. Schistosomiasis infection in group I was
corfirmed by history taking, stool amalysis for
ova, abdomiral ultrasorography and rectal
snips.

Excusion criteria:

eMixed hepatitis B (HBV) & hepatitis C
infection.

e Autoimmune hepatitis.

e Active variceal bleeding.

eDecompensated cirr hosis.

eFocal hepaticlesions.

e(Cardiac, pulmonary and renal diseases.
eDiabetes mellitus.

All Patients and controls were subjeded to the
following:

1) Liver function tests.

2) Quantitative PR for HCV (genome/ml): by
real time PCR, according to the method
described by available commercial kits:
3)-Abdominal Ultrasorography.

4)Liver biopsy;

Liver biopsy was done to all selected patients
after taking their corsent. Liver biopsies of
controls were obtained intraoperatively from
surgery department, during partial hepatectomy
for conditions other than chronic liver disord ers
(accid ents).

eThe biopsy specimers then were fixed in10%
diluted formalin and processed in paraffin
blocks. Thin paraffin sections @ um thick) from
each specimen were prepared for Hematoxylin &
Eosin stains for histopathological diagnosis and
another section was fixed on adhesive slide for

immunohistochemical staining.

oeGrading of the recroinflammatory adivity and
staging of fibrosis was assessed according to
modified histological activity index of (Ishak
19%) 3

eImmunhistochemicalstaining of liver biopsy.

Immumohistoche mical Scoring for caspase-3;

The expression of @aspase3 was measured in 10
sucessive high power fields (X 400). It was
expressed as brown coloration in hepatocyte
cytoplasm.

The degree of caspase-3 expression within the
hepatic lobule was eval uated semi-quantitatively
according to the percentage of positively stained
cdls and dassified into four groups.

(-) = no immunostaining.
(+) = (<25% of cells)

(++) =25 %-50% of cells)
(+++) = (0% -75% of cells)
(++++)=>75% of cells

5) Assessment of activity of serum caspase-3:

Principle of the test: using enzymelinked
immunosorbent assay that selectivel y recognized
a proteolysis neoepitope of the caspase substrate
cytokeratin-18 in the sera of HCV patient, (K-
18) was deaved by caspases at two corserved
aspartateresidue @mino acids387-396).

For quantita tive measurement of active caspase-3
in the serum, a monoclonal antibody, which
sdectively recognizes a aspase cleavage-
generated Ck-18 at aspartate (Asp396), we used
ELISA kit (Human Gaspas-3 Instant ELISA kit,
Bender MedSysttm Gmbh Campws Vienna
Biocenter 2 A-1030 Vienna , Austeria, Europe
BMS2012INST hcaspase3 29.07.0501).

Procedures;

1Serum samples (3ml) from patients and
healthy controls were  precleared by
centrifugationat 10,000g for 15 minutes.

2-Two rounds of extraction with 2ml protein G-
sepharose for 1  hour reduced the
immunoglobulin content.

3dmmunopreci petation was performed in a

volume of 4ml in a rotator at 4degrees for 4hours
using an anti-CK antibody that also served as a
catcher antibody in the ELSA kit at a firal

concentration of0 5ug\ ml.

4The immunocomplexes were precipitated for
lhour with 40u\l of 50% slurry of protein G-
sepharosein phosphate buffered saline

5Predpitates were harvested via short
centrifugation (2,000 rpm for 10 seconds at 4
degrees) and washed for four times with cold
washing  buffer, (20mmol \L hydroxy ethyl
piprazin-N -2 ethane-sul phonic add, ph7.4,150
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mmol NaCl, 10% glycerol0.1%TritonX-100,
lug\mla protinin 1ug \mlleu-peptin).

6- Proteirs were duted by boiling the
precipitates in SDS-loading buffer containing p-
mercaptoethanol, separated under reducing
conditions on a12 % SD6 polyacrylidene gd and
subsequently transferred to polyvinylidere
difluorid e membrane.

7-Membrares were blocked forlhour with 5%
non fat dried milk powder in Tris-buffered
saline, 0.05% Tween-20 the immuroblotted with
the caspase-cleaved specific antibody directly
coupled to horseradish perioxidase

8-Fnally, the membranes were washed
extensively in tribuffered saline 0.05% Tween-
20, and developed wusing eledrochemi-
luminescercerea gents.

9-Cal cuation of theresults:

10-Theaverageabsorbance values for eachset of
standard and samples were calculated.

11-A standard curve was aeated by plotting the
men absorbance for each set of standard
corcentration on the ordirate against the
caspase-3 concentration onthe absdssa.

12-To determine the concentration of caspase3
for each sample, first the meanabsorbance valwe
was found on the ordinateand a horizontal line

was extended to thestandard curve

13-At the point of intersection, a vertical line was

extended to the abscissa and the corresponding
caspase-3 concentration was red.

14-Sensi tivity;

The limit of detection of caspase-3 was defined
as amalyte onceentration resulting in an
absorption significanly higher than that of
dilution medium) was determined to be 0.12
ng/ml (mean of 6 independentassay).
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Fig (1): Caspae-3 concentmtion (ng\ml), Typical data using the caspase-3
ELISA. Measuring waw length =450nm, Referencewave length=620

RESULTS

According to age and sex the difference between
groups of patients in sex & age distribution is
statistically irsignificant (p 050 & p =0.83)
respedtively.

Biochemical liver test of the studied groups as
shown in table (1): As regard to prothrombin
activity, the difference between groupl, and 2 as
well as groupl and controls was statistically
significant,  otherwise the difference  was
statistically insignificant

As regard the quantiative PRCR (level of
vireamia) in the studied groups (table 2): The
difference between both groups was statistically
irsignificant,

The serum aspas-3 activity in the studied
groups (table 3) revealed that; the difference
between group I, group 1l and the controls was
statistically significant whereas the difference
between group I, and group I, was statistically
irsignificant.

Immunrhistochemical assessment of caspase-3
activity in liver biopsy specimens as shown in
(table 4): The grading of caspased activity was
expressed as percentage of positivdy stained
cdls. Minimal activity was found in (31.6%) as
seen. Mild adtivity was found in 26.3%, {picture
(2}. Moderate activity was found in 10.5%
{pcture (3)}.Marked adivity was found in 21.1%
ofliver biopsies ingroupl, {Pictures (4, 5)}.

In group II, minimal activity was present in
(50.0%), mild activity in (16.7%), and moderate
adivity in (278%) and marked in (5.6 %).

The corrdation between, biochemical liver tests
Jlevel of viremia and aspase-3 adivity: The
correlation between, biochemical liver tests level
of viremia, and caspased adivity as shown in
(Fgure2);No significant corrdation was found
batween, biochemical liver function tests and
level of viremia or serun caspase-3 activity

Correlatiors between histopathological — picture
biochemical liver tests and levd of viremia show:
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No signifiant correlation was found between

grades of inflammation, stages of fibrosis and
biochemical liver tests orlevel of viremia.

Correlation between histopathological — picture
and serum caspase-3 levels show: Positive
correlation was  found  between  grades

inflammation and serun aspase-3, r =07, p =
0.0001.

Positive correlation was found between stage of

fibrosis and serum caspase3 activity, r = 08, p =
00001

A strong positive correlation was found between
grades of inflammation and degree of caspase-3
activity in liver tissue, r = 09, p=00001LA
significant  positive comrelaton was found
between cspase-3 activity in serum and liver

tissue, r= 0.7 and p= 0002

Table (1): Age, sex andsome bioche mical parameters of the studied groups

- _ Control
Group I(n=19) Group I(n=18) (n5) F 1SD

Males 12 11 2

Females 6 7 3

Agein yars

(MansSD) 321479 331456 312477

Blood picture:
093 a

Hb (gm/dl) 1284132 122415 135+11 1.78 009 b
008 c
049 a

RBGs (106/ml) 4.29.50 4.30.47 4.40.74 0.47 039 b
068 ¢
084 a

WHBCs (103 /ml) 434.1 5.394092 4.40.85 1.15 015 b
019 ¢
0.76 a

Platlets (103 /ml) 162.020.500 165.2437.3 175.54569 0.06 078 b
094 ¢

Liver Function Tests:
0.9 a

Total bilirubin (mg/ d) 0.66+033 0.6510.19 0.631032 0.52 0.86 b
0.85¢
0.98 a

ALT (u/L) 490042782 49222920 26002.45 1.61 %%’;b

. C

0.66 a

AST (u/L) 420042059 39112140 250041025 1.41 %1107b

A C

0.89 a

Albumin (g/dl) 3.774047 3.804044  4.24+018 6.8 00# b
0.05*c
0.02%

Prothrombin conc. (%) 820549.81 892840.32 94.005.70 43 0.02b
0.34 ¢

*= significant
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Table 2): Quantitative PCR and the level of vireamia in the studied patients

Group I

Viremia (n19) GroupIl (n=18) Test P
PCR (u\ mi) 1089318+1175503.25 401842.83+4916650  t =0.58 056
(Mean+SD)
Level of viremia [n (%)]:
Low 8 21 10 556
M oderate 3 158 2 111 X2=0302 058
High 8 21 6 333
Low viremia=<200000 c\ ml Moderate viremia =200000-500000 ¢ \m1

High viremia=500000 -Imillion ¢\ml

Table (3): Comparisonof serum Caspase-3 levels be twee nstudie d gr oups

Serum Gaspase3 Group! (n19) Group II(n=18) Control (n=5)
Mean 1474 1454 572
sD 323 259 242
E 21.0
P 0.00T*

Control group significantly different from groups I and II

Table (4): Caspase-3 activity by immunhistochemisttry in liver biopsies of the studied patients and
cortrols.

Groupl Group Controls
(n=19) (n=18) (n=)
Immunhisto capase3 n (%) n (%) n (%)
(noimmurostai ning) 00.0%) 0 (0.0 %) 5(100%)
(mi ni mal) 6(31.6%) 9(50.0%) 0.00
(mild) 5(26.3%) 3(16.7 %) 0.00
(mod erate) 2(10.5%) 5(27.8%) 0.00
(mar ked) 4(21.1%) 1(5.6%) 0.00
X2 42
P 0.24
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Picture (1) Liver section of chronic HCV patient stained with Picture (2) Liver section of chronic HCV patient

caspase-3 immunohistochemistry stains showing Dilated stained with caspase3 monoclomal antibody

sinusoids(X100). showing positively stained apoptotic bodies with
brownish discoloration in focal necrotic areas
(mild activity). (Strept avidin Biotin X400).

Picture(3) Liver section of chronicHCV patientstained with Picture(4) Liver section of chronic HCV patient
caspase-3 monodonal antibody showing positively stained stained withcaspase-3 monoclonal antibody showing
apoptotic bodies with brownish discoloration in focal positively stained apoptotic bodies with brownish
necrotic areas (Moderate activity) .(Strept avidin Biotin X discolorationin focal necroticareas (Marked activity,
400. A ) .(Strept avidin Biotin X400)

Picture (5) Liver section of chronic HCV patientstained withcaspase-3 monoclonal antibody showing positively
stained apoptotic bodies withbrownish discoloration infocal necroticareas (Marked activity, B). (Strept avidin
Biotin X400)
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and AIT in group I r=0.05

DISCUSSION

Hepatitis C virus infedion is a major cawse of
liver disease, characterized by inflammation, cell
damage and fibrotic reaction of hepatocytes ©-

There is increasing evidence suggesting that liver
cell damage in chronic HCV infection is
mediated by inducion of apoptosis & The key
morphological ~alterations of apoptosis are
mediated by a family of intracellular proteases
called caspases ' Caspase-3 is the central
executioner of many if not all apoptosis
pathways )

Hepatic fibrosis is the main determinant of
clinical outcomes of chronic hepatitis C, and liver
histology is frequently considered the gold
standard for assessing hepatic fibrosis. However,
it associated with sampling error, interobserver
variability, and potential complications. Thus,
theee is need for simple reliable, and
noninvasive means to assess disease severity in
chronic HCV patients ®

Non invasive approaches to assessment of
severity of hepatitis C include clinical symptoms
and signs, routine biochemical and heamatologic
blood tests, serum markers of fibrosis and
inflammation, combinations of clinical and blood
test results, and radiologic imaging studies @ .
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Linear cwve between serum caspase-3 Fig. (3; Linear cwve between serum caspase-3
and ALT in group 2, r=0.05,

Symptoms in HCV infection do not appear to be
linked to disease activity; neither does appear to
be correlated with serum aminotransferase levels
or liver histological findings 19 .(inical
symptoms and signs are often urreliable in
assessing disease severity in patient with
compensated liver disease. Likewise physical
finding of chronic liver disease, such as jaundice,
pedal edema hepatospleromegaly, ascites and
ercephalopathy, are frequently absent until
patients develop decompersated drrhosis (%)

In the amrent study, the clinical symptoms
ercountered in studied patients were varied
from absence where the disease is accidentally
discovered to mild or moderate in the form of;
fatigue itching, upper abdomiral pain as well as
impaired quality of life. On dinical examination,
no jaundice, no pedal edema 1o ascites,
hepatosplenomegaly was detected in cases with
established cirrhosis.  Also in most cases no
significant ultrasorographic abnormalities.

This finding was in accordance with (Fontana
and Lok 2002) 13)but agairst Pyonard et al (1997)
@ in two different studies who found that;
clinical and histological data have been shown to

carrelate with rate of fibrosis progression.
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Long term follow up of chronic HCV patients
reveals that hepatitis C-related drrhosis is a
"slowly progressive disease that may be
accelerated by other potential causes of liver
disease" HCC is the first complication to
develop and the dominant cause for inaeased
mortality (18)

The finding of an abnormal level of serum
transaminases may lead to discovery of HCV
infection, however an estimated 25% of patients
with dwronic HCV infecion have persistently
normal ALT levels (° Liver enzyme levels in
people with chronic HCV infedion can be
normal, periodically elevated, or persistently
elevated @0

In the present study, the mean serum ALT and
AST levels were mostly not exceeding the upper
limit of mnormal ramges and 1o significant
differerce was found between patient and
controls. These findings were in accordarnce
with, previous studies of (Strader e al, 2004 )@,
who stated that: The efficacy of elevation of
serum alanine aminotransferase (ALT) levels in
prediction of severity of liver injury in patients
with chronic hepatitis Cis debated .Up to 20% of
patients with chronic infedion have persistenty
normal serum ALT levd.

This finding was mot in agreement with
(Shiffman e al 2006)®), who stated that; elevated
leels of the liver enzymes  alanine
aminotransferase (ALT) and aspartate
aminotransferase (AST) are efficient markers of
inlammation assodated with liver damage.

Absence of ALT and/AST devation may be
explaired by different hypothesis, release of
transaminases in the blood of chronic HCV
patients depends upon the mechanisms of liver
cell injury, whether mediated by nerosis or
apoptosis Apoptosis can occur in HCV-infected
patients without overt biocdhemical changes,
explaining the progressive mature of liver disease
that can be asymptomatic with persistenty
normal ALT @2 However, release of
transaminases in serum after an apoptotic
stimults in the live can ocar in some
circumstances and it has been considered the

result of secondary inflammation and necrosis,
excited by the apoptotic process itself &

Loaeza et al 2006) @ study revealed that, severe
necroinflammatory adtivity and cirrhosis were
more frequent in patients with elevated ALT.
Kronenberger et al, 2000) ® has found that
patients with chronic hepatitis C and normal
amino-trarsaminases levds have significantly
lower hepatocyte proliferation rates and show a
trend toward lower apoptosis rates compared
with patients with elevated amino-transaminases
levels.

The recroinflammatory activity in our cases was
minimal in 632% , mild in 31.6%,and moderate
in 52% of group 1 patients , where in group 1II
minimal activity was found in 555%, mild
adivity in 333% and moderate adivity in11.2%
of the studied patients. Fibrosis was absent in
158% and 389% in group 1 and group 2
respedively but was extersive (54) in 21.1% and
111 % and drrhosis was found in 16.0% and
56%. No sigrificant correlation was found
between  histological  activity and  serum
transaminases levds, a finding that in agreement
with; Benhamou et al, (2002) ® who stated that
saeum Alt levels reflect liver injury, but the
correlation  between ALT  levels and
necroinflammatory and fibrosis score is poor.

Prothrombin Time (PT) measures the amount of
time reeded for blood to dot. Clotting factors are
made in the liver. PT elevations may oacur
dwing acute hepatitis. In chronic hepatitis, PT
usually remains normal, though abrormal PT
prolongation usually aaccompanies progression
to cirrhosis. PI' is elevated in drrhotic
individuals, becawse a significantly damaged
liver may not be able to produce enough clotting
factors with ircreased risk of beeding ©7)

In the present study, the studied patients in both
groups were divided according to level of
viremia into 3 groups low, moderate and high
viremia. No correlations were found between
level of viremia and grade of activity or stage of
fibrosis; a finding that agrees with previous
studies of Sherman 2002 @),

the most
extent of

Liver biopsy examination remains
rdiable method to assess the
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necoirflammatory activity and fibrosis @ The
role of biopsy examination is more debatable in
patient  with  persistently normal alanine
transaminase (ALT) levds and those with
gerotypes 2 and 3. In those with dinical
evidenee of cirrhosis or portal hypertension, a
liver biopsy examination may add little further
information unless an additional diagnosis 1is
suspected, and may be assodated with more
complications 60).

In the present study, histological examination of
liver biopsies of the studied patients and controls

was done by the usml H & E stains
(hematoxyline and eosin) as well as by
immurohistochemistry stains for detection of

caspase-3 activity. The histopathological features

induded necroinflammtion {portal
inflammation, interface hepatitis (piece meal
neaosis) and intralobular recrosis}, steatosis,

sirusoidal dilatation, bile duct proliferation and
balloorening degerera tion.

Apoptosis could not be seen by H & E stairs.
Fibrosis of different degrees 1-6, was diagnosed
by the by H and E stains. By immure-
histochemistry capase-3 adivity in liver tissue
was detected as brown stains in cell cytoplasm of
chronic HCV liver tissue but not in controls. The
intensity of the stain was marked in higher
grades of inflammation and higher stages of
fibrosis; the intersity of immunohistochemistry
was positively correlated with the grade of
inflammation and stage of fibrosis. Apoptotic
bodies were also found in immunohisto-
chemistry stained tissues.

These finding were in agreement with previous
studies by Ibrahim (2004)®) who obtaired a
direct evidence for variable degree of liver cdl
apoptosis in the liver of patients with dronic
hepatitis C has been obtained and a significant
correlation was found between the amount of
apoptosis, expressed as apoptotic index and
inflammatory activity in the liver. He also found
no correlation between extent of liver cel
apoptosis and serum transamirases levels or the
serum viral RNA levels.

Also the results of the present study are in

agreement with Bantel et al, (2001a) 2 who
found that liver cell damage in chronic HCV

infection is mediated by induction of apoptosis.
Caspases are activated in human biopsy
specimens  of  chronic  hepatitis  patients,
adivation of caspase3 corrdated significantly
with inflammatory activity but mnot with
transaminases or viral load.

Similar results were also found by; Bantd et al,
(2004)®)who found that chronic HCV infection is
charadterized by massive aspase activation.
Hepatocyte  exhibiting — immunoreactivity — for
active caspases or caspasecleaved substrates
was in most cases morphologically rormal and
did rot reveal late apoptotic features. So, they
suggested  that —measwement of caspase
activation may be a suitable marker for detecting
very early sigrs of liver damage.

In the present study, caspase-3 activity in sera of
patients and controls was estimated by ELISA
kit, where higher leves were found in patients
than controls. Caspase-3 levels were positively
correlated with grade of inflammation and stage
of fibrosis but not with serum transaminases or
viral load. This finding was in agreement with
Bantel et al, (2004) ®who found higher caspase-3
adivity in sera of dwonic HCV patients that
wasn't significantly correlated with
transaminases or viralload.

serum

The exact mechanism leading to the secretion of
caspases and CK-18 fragments in blood of HCV
patients may be due to disruption of the keratin
nedwork and formation of small spheroidal
cytoplasmic inclusions containing cleaved CK-18
aswell as activated caspases 3.

There are several possibilities that coud explain
the lack of strict correlation between the serum
levels of transaminase and caspase activity.
Whereas trarsaminases are reeased during
necrosis, generation of CK -18 requires apoptotic
caspase- activation, and their release might occur
dwing secondary recrosis. In vivo studies
demorstrated that hepatocyte apoptosis s
associated with increased transaminase values,
but the release of transaminase is lower in
apoptosis than nearosis (34) It is also conceivable
that different ways of cdlular sequestration are
resporsible for the differences in serum content
of amirotrarsferases and CK-18 deavage
products &
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Firally, as reported for the characteristic
extracdlular release of cytochrome ¢ or
glutathione during apoptosis, CK-18 cleavage
fragment might be extruded by other still-

unknown mechanisms and  thereby  could
explain  diffeeences in  the release of
aminotransferases and X-18 cleavage
products®) .

Although the patten of HCV/S.mansoni

infection frequent in many geographic areas and
previoss reports showed more severe liver
disease in coinfected patients, the inter-actions
between HCV and Smansoni are not fully
understood ©6),

In the present study no significant difference was
found between co-infeded patients in group 1
and mono-infected patients in groups 2 as regard
to liver disease severity. This was in agreement
with Blanton et al., (2002) & study, in Egypt who
found that there was no interaction between
Smansoni infection or disease and the
prevalence or severity of hepatitis C. For both
infections, the intersity or prevalerce of infection
was a poor predidor of morbidity. The
prevalence of chronic liver disease in the
Egyptian population from different pathogens
suggests a  gereralized susceptibility to
inlammatory liver disease.

But this finding was not in agreement with
Anglico et al, (1997) ¢9and Kamal et al, (2000) 60)
who  gtated that, concomitant schistosoma and
HCV infection is common in Egypt and other
developing countries. Patients with concomitant
chronic HCV and Smansoni have higher
indderce of cirrhosis and  hepatocellular
carcinoma than patients with chronic HCV
monoirfection matched for age,  disease
duration, and HCV genotype. Kamal et al,
(2001) 0 found that, fibrosis was significantly
accelerated in coinfected patients than
monoinfected patients and explaired the cawse
of fibrosis progression by the additive effects of 2
injuriors agents or the difference in immune
response and alteration of the host signaling
pathway inflided by S.mansoni, resulting in
fibrogenesis.

The resuts of the curent study may be

explained on the basis of the small number of the
studied patients. The effect of coinfection of HCV
and Smarsoni needs long term follow up, which

is not included in the current study, younger age
of studied patients and short duration of HCV

infection.

Repeated courses of antischistosomal therapy

which is a very common attitude in Egyptians
may greally diminish the effect of schistosomal
infection.

From the current study we can state that, serum
caspase-3 activity might be a more sensitive and
noninvasive marker for detecting liver fibrosis in
clronic HCV. However, the identification of
endogenows caspase inhibitors and some other
eviderces suggest that within a cdl the extent of
caspase activation may be restricted and may not
necessarily lead to cell death 6}

Inhibition of caspase activity may help to reduce
liver damage as was explaired by a study of
Shiffman et al, (2006) @, who found that a
pancaspase  Inhibitor — PF-03491390  (formerly
IDN-6556), is well4olerated and effectively
reduces raised transamirases levels in chronic

active Hepatitis C HCV) Patients. Parncaspase
irhibitors are induded in future therapies for
HCV infection.

CONCLUSIONS

From the present study wecancornclude that:

1- Serum transaminases are poor indicators of
hepatic injury in dironic HCV infection.

2- Caspase- 3 coud be a non invasive measure
for detection of extent of liver injury in chronic
HCV but needs further studies for spedficity and
validity.
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