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Summary

Medical and surgical problems especially in tropical and subtropical areas arise frequently from
helminthic invasion affecting the liver and/or biliary tract. The antioxidant enzymes have a potential .
role in evasion of the oxidative burst killing mechanisms by the immune cells. The aim of the study
was fo evaluate the infiuence on hepatobiliary system posed by Fasciola hepatica with or without S.
mansoni co-infection respective to the antioxidant status, iotal bile acids, liver function tests,
ultrasonography and endoscopic examination. Thirty subjects infected with Fasciola hepatica
(mean age 38.9314.6) were categorized into those with S.mansoni infection (Gl) or without (Gl
cormpared to thirly age matched subjects free of Fascicla hepatica but with 8. mansoni infection
(Glli} or its absence represented as controls (G [V). Ultrasonography, computed tomography (CT},
magnetic resonance insonnation {MRI), and endoscopic retrograde cholangeo-pancreatography
(ERCP) are used for diagnosis of early and late stages of F. hepatica and antifasciola antibody fiter,
Biochemical assessments of the antioxidant defense status by measuring serum level of enzymatic
activities of superoxide dismutase, catalase, and total glutathicne peroxidase, and vitamins A, C,
and £ were done as well as total serum bile acids and liver function tests. Results exhibited
reduced levels of supsroxide dismutase {SOD), catalase and glutathione peroxidase oxidase as
well as the antioxidant vitamins A, C, E in GIsGlI-GllI=GIV and they were statistically significant P<
0.01. The serum fotal bile acids was statistically significant increased (P< 0.01}, and data of liver
function tests were within normal range in the diagnosis of F. hepatica of the liver and biliary tract.
In conclusion the serum antioxidant enzymes superoxide dismutase, catalase, and glutathione
oxidase as well as the antioxidant vitamins A, C and E were statistically significantly decreased in
patients with Fasciola hepatica, 5. mansoni or both than in healthy control versus increased levels
of total bile acids. This potentates fibrogenic mechanisms and necessitates the supplementation of
antioxidants with traditional therapy.
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Introduction

On a global outlook, medical and surgical
problems specially in tropical and
subtropical areas arise from helminthic
invasion affecting the liver and/or the
biliury tract either during passage of worms
through these structures or because of the
patural habitats of these organs, Prominent
examples are Schistosoma mansoni and
Fasciola hepatica (1,2). Although the
Schistosomes invade the liver parenchyma,
vet they are not associated with major
biliary outcome (3). In contrast, once the
metacercaris of F. hepatica are ingested
with contaminated leafy vegetables, they
can exist in duwodenum and thereafter
migrate through duodenal wall into the
peritoneal cavity through which they
penetrate the liver. Then, via the Glisson
capsule the flukes traverse the parenchyma
and lodge in bile ducts (4).

Cholestasis is common sequelae of
hepatic fascioliasis owing o alterations in:
hepatic bile acid synthesis, excretion and
intestinal  absorption  reflecling
derangement in plasma bile acid levels (5).
Bile acids have been always considered as
a sensitfive monitor of cholestasis (6). In
hepatic fascioliasis, the flukes and their
metabolites irritate the biliary passages
resulting in inflammation and hyperplasia,
then fibrosis and even obhstruction may
accur (7,8),

Reports indicated that the redox cascade
involved in the maintenance of cell
homeostasis, as well as in the parasite
protection against reaclive oxygen species
produced by the host is known (o influence
the pro-oxidant/antioxidant balance in
both host and parasite (9). Also, it has
heen  indicated that the antioxidant

enzyme superoxide dismutase (80D),
isolated from soluble somatic and
axcretion-secretion {E-8) preparations
from adult F. hepatica, showed some
similarity with §. mansoni cytoplasmic
5CD. These enzymes may have a potential
role in the evasion of the oxidative burst
killing mechanisms of immune cells (10).
The host reaction involving reactive
oxygen intermediates influences the
ultimate pathophysiological effects of
oxidative processes (11).

Previous studies showed that
schistosomules of S, mansoni elaborate an
anti-inflammatory, immunomodulatory
factor, which may help the parasite to
evade host immune response (12}, Like
many pathogens that undergo an
intravascular stage of development, larvae
of the parasite S. mansoni migrate through
the blood vessels, where they are in close
contact with endothelial cells (13,14}
Chronic Schistosomiasis is associated with
impaired cell-mediated immune
responsiveness (13), The H202Z /
peroxidase system, which is the
cornerstone of the antimicrobial defense
associated with inflammation, is activated
in close contact with parasiic cggs.
Moreover, hepatocytes undergo oxidative
stress in the entire organ, which induces
decrease of liver antioxidant defenses (16),
Therefore the present study aims 1o
determine the relationship between
disorders of hepatobiliary system and
antioxidant defense strategies respective to
total serum bile acids and liver function
tests in cases of ¥, hepatica with or without
5. mangoni co-infection,

IMRI Vol. 23 No. 3 (2002}




El-Dardiry et al

24

Subjecis and Methods:

The present study involved sixty
selected subjects with age rapnge= 22- 58
(38.932+4.6) years classified into four
ETOUpS:

Group (I): 15 patients {9 males and 0
femaies) with mixed infection with Fasciola
hepatica and Schistosoma mansoni, mean
age=41246.7 years.

Group (1):15 patients {10 males and 5
fomales) with Fasciola hepatica, mean age
= 397481 vears.

Group (L) 15 patents (8 males and 7
females) with Schistosoma mansoni
infection, mean age = 43%5.9 years.

Group (1V): 15 apparently healthy
subjects (9 males and 6 females) serving as
control, mean age = 42.1£7.5 years.

All subjects were subjected to full
clinical assessment to exclude other
parasitic discases. Neither patient nor
control had evidence of neither any chronic
discases nor any being treated with drugs
known to affect hepatic metabolism at the
time of the siudy. Cigarette smoking
subjects were excluded. None of the
patients had evidence of liver cell failure or
signs of portal hypertension. Diagnosis of
F. hepatica was achieved by absolute
eosinophilia (17} and high antifasciola
antibody titer by using indirect
hemagglutination test using {Fumouze
kits). Ullrasonography and computed
tomography (CT) were done 1o diagnose
early Fascioliasis (1¥) and epdoscopic
retrograde cholangeo-pancreatography
{ERCP) for late stages of F. hepatica by
defining changes in the bile ducts as well
as demonstrating the parasites directly,
their location and movements {19).
Schistosoma mansoni infection detected by

positive stool analysis using the direct
smear fechnique, heamagglutination test,
sigmoidoscopy and rectal snips for negative
stool, wurine for Schistosoma eggs,
abdominal ulirasonography; hyperechoic
periportal areas, indicating periportal
{ibrosis (20}, The laboratory investigations
for liver function tests, which include
determination of total serumn bilirubin by
colorimetric technique of Bartles and
Bohmer (21), the determination® of the
activity of alkaline phosphatase {ALP) by
the method of Kind and King (22), alanine
transaminase (ALT) and aspartate
fransaminase (AST) according to the
method of Reitman and Frankel (23) and
Gamma glutamyl transpeptidase (GGT)
using the method of Naftalin et al (24).
Total bile acids were determined (23). The
antioxidant defense status was investigated
by measuring seruin levels of superoxide
dismutase {SOD) activity according to the
method of Misra and Fridovich (26),
catalase activity by the specirophotometric
technique of Beers and Sizer (27) and
total glutathione peroxidase (GSHPx)
aclivity using reduced subsirates as
described by Hafeman ¢t al. {28},
Evaluation of vitamin A was perlformed by
high performance liquid chromatography
method 29). Determination of vitamin C
level was detected by  liguid
chromatography method (30). Assessment
of  vitamin E was done by
spectrophotemetry (31).

Resulls

Symptoms encountered in early
fascioliagis (1llcases) were: right
hypochondrial and epigastric pain and
dyspepsia, while in late fascioliasis (19
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cases) there was obstructive jaundice
accompanied by itching.
Hepatosplenomegaly was found clinically
in 60% of schistosomal cases.
Ultrasonographic examination revealed:
hepatomegaly in 83.3% of schistosomal
cases, splenomegaly in 60% of
schistosomal cases, periportal thickening
with its different grades in 86.7% of
schistosomal cases, dilated common bile
duct (C.B.D.) and intrahepatic biliary
radicals in 63.3% of Fasciola cases.
Another sonographic finding in fascioliasis
was the presence of a moving echogenic

Table (I): Liver Function Tests and Fotal Bile Acids

body (without a posterior shadow), either in
gall bladder or in C.B.D . CT diagnostic
criteria of early fascioliasis were; small
pseudotumour or Olympic game sign (small
subcapsular hypodense lesions), while in
late cases there were masses in gall bladder
and dilated intrahepatic radicals. ER.C.P.
was done in cases with obstructive jaundice
revealing C.B.D. stricture, crack-earth
appearance and/or leaflet like flukes in gali
bladder or C.B.D.

Table (1) shows the liver function tests
and S. bile acid in the studied groups. The
serum bilirubin, alkaline phosphatase, Hver

PARAMETER Cases with F. hepatica . Cases without F. hepatica
] +ve S.mansoni (GI) -ve S.mansoni (GII)  +ve S.mansoni (GIIl} -ve S.mansoni (GHID
Bil. X+SD 09284021 0.782+ (.19 0.420 £913 03P 1012
(mg/dl) F.p 8.69, <0.01%
AP X£8D 1848+ 4.9 16.2% 43,97 610 +12 4.9+ 1.87
(U] F,p 61.95, <0.01*
AST X£5D 4429+ 14.8 37984 11.6 29.8P + 6.1 208P +52
(U/mb) F.p 6.98, <(.05%
ALT X+8D 4298+ 12,1 3724494 257 + 8.4 1870+ 61
(U/ml) F.p 8.98, <0.01%
GGT X+SD 1982454 13724 4.8 HELEE Y] ggb+og
(U/ml) F.p 655, <0.05%
TB.A.  X+SD 867242098 6.89% = 1.94 4270 £053 3.19b +0.52
(mg/dl) F,p 295, <005%

Bil =Bilirubin, AP=Alkaline phosphatase, AST=Aspartate transaminase, AL T=Alanine transatninase, GGT=
Gamma glutamyl transpeptidase, T.B.A.=total bile acids, X+SD=meantstandard deviation, *=significant
Meuns indexed by the same superseript are not significantly different.
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enzymes (AST and ALT) were significantly
higher in patients affected by F. hepatica
with or without S. mansoni affection (G
and G ) than those with S. mansoni alone
or in healthy control (GHI and G 1V),
p<0.01, <0.01, <0.05 and <0.01
respectively. GGT was significantly higher
in GI compared to other groups, p<0.05.
Total bile acids was signiticantly increased
in GI and II compared to GIII and IV,
p<0.05, )

The eosinophilic count was significantly
higher in those affected by F. hepatica
either with or without S. mansoni affection

{GI and GIT) than those without F, hrepatica
affection (GII and G IV) respectively,
p<0.001. The anti-Fasciola antibody titer
was detected only in those affected by T,
hepatica (GI & GII) (table 2).

Table (3) shows the antioxidant enzyme
activity in cases under study, The
Superoxide dismutase decreases
significantly in those with F. hepatica and
S. mansoni affection than in normal control
and the decrease is highly significant with
mixed affection p<0.01. Also catalase
activity was significantly decreased in those
with F. hepatica and those affected with S.

‘Fable (ID): Eosinophilic count and anti-Fasciola antibody titer

Eosinophils count/emm

Anti-Fasciola Ab Titer

X+ p

Cases under study XESD
GI 3181912 21194648 <0.0001**
G 261.94804 16944472 <(1.0001#*
GI 148447 O -
GIV 121331 O -

(XESD=meantstandard deviation, **=highly significant)

Table (If1}: Antioxidant enzyme activities

PARAMETER Cases with F.hepatica Cases without Fhepatica
+ve S.manseni (GI) -ve S.mansoni (GII)  +ve S.mansont (GID) -ve S.mansoni (GIRD

SOD  X48D 3042410 42620+ 117 5430+ 127 728+ 149
{ug/dl) F.p 899, <0.01*

Catalase  N£SD 224,12+ 38 249.8%+ 31 27833+ 20 34659 4 524
{ug/Hb) F.p 9.23, <0.01*

GSHPx  X4£5D 1012+39 124% 146 : 13.78 442 19.04" £ 6.9
(ug/Hb} F.p 6.53, <0.05%

(8OD=Superoxide dismutase, GSHPx=Glutathione peroxidase, X+SD=meantstandard deviation,

*=significant)

Means indexed by the same superscript are not significantly different.
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the tripeptide glutathione into its oxidized
form GSSG (47,48,49).

Accordingly, the paralicled decrement
of antioxidant vitamins and of enzymatic
antioxidant activities confirms the impact
of oxidative stress herein in GI>GI>GIII,
Reports identified in vitro effects of F,
hepatica on the main functions of
polymorphonuclear leucocytes: chemotaxis
and free radical gemeration induced by
phagocytosis that was verified by the
effects of adult fluke excretion—secretion
(ES) which inhibited phagocytosis and/or
tree radical generation in a dose and time
dependent manner (50).

Other reports have indicated that the F.
hepatica doesn’t express catalase however
it expresses little glutathion peroxidase
besides the influence of peroxiredoxin
antioxidant potency which may be involved
in functions such as protection against ROS
generated by metabolic processes and/or
protection of the parasitc against ROS
released by immune effector cells (9).
Other reports indicated that the catalytic
activities of rat cytosolic GSHPx in the
course of Fascioliasis was not statistically
altered (51). Nonetheless, in F. hepatica
reports have identified the characterization
of ¢ytochrome C peroxidase ( CcP) as an
enzyme with potential antioxidant activity
in vitro that blocks formation of the highly
toxic hydroxyl radical through the removat

of H20z2 in response to oxidative stress in F.

hepatica (52).

On the other hand, in F. hepatica,
reports indicated the important role of
cytosolic SOD which was found to be
similar to that noted in other eukariotic
ceils and characterized as Cu /Zn SOD
(44). The effect of F. hepatica

excretory-secretory products was found to
inhibit SOD output from human neutrophils
(53). Moreover, as no catalase activity was
detectable, the possibility that SOD in those
trematodes might have the particular
importance of removing superoxide
radicals (54),

Conceivably, in view of the present
findings and those noted in the literature,
the molecular regulation of hepatic fibrosis
represents an integrated cellular response to
tissue injury. Conclusively, the
compartmentalized changes in hepatic
antioxidant enzyme activity may be crucial
determinants of cell survival, Subsequently,
it appears that there would be a progressive
decline in the level of hepatic reduced
glutathione that would event with
concomitant increase in serum glutamate
pyruvate transaminase (SGOT) activity
such as monitored herewith. This verifies
that fibrogenic mechanisms are potentiated
by the greater tissue damage and
impairment of intracellular antioxidant
activity, which occurs more profoundly in
coinfection of F. hepatica with S. mansoni,
Accordingly the therapeutic management
would necessitate the administration of
antioxidants besides providing a rich diet
alongside the traditional therapy for F.
hepatica and S. mansom.
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