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ABSTRACT

Schislosomiasls Is the second most Lmportant human parasitic disease in the
world after malaria. It's a chronic and debilitaung parasitc disease that affects ap-
proximately 200 million people in the developing world. The alm of this study was o
evaluate the efliciency of PCR technigue In the early dizgnosts of Schistosomiasls and
study the eflect of Schistosoma mansonl Ilnfection on selected blochemical parame-
ters. T)Us study was conducted on 40 mice. Eight chinically-healthy mice were served
as e convof group (group 1) and 32 S mansoni-infected mice were divided according
to the perfod of infection by S.mansoni Lnto four equal groups (elght mice for each);
groups 11, Ill, 1V and V were infected for 2 weeks, 1 month, 1.5 months and 2 months
respectively. Our resulls revealed that therc was a significant tncrease (n the serum
ALT and AST activilles at 2 weeks, 1 month and 1.5 months post-infection followed
by a significant decrease at 2 months 1 comparison with the control group. Moreo-
ver, theré was a significant increase (n the sejum total proteln levels and a significarnt
decrcase (n the serum albumin levels In all infected groups. Moreover there was a
significant increase in MDA and G-SH levels with Increasing period of infection, how-
ever, catalase activity showed the opposite results. Regarding. PCR results: real ume
PCR has been detected the S. manson! infection at 2 weeks, so It is the best method
for early detection of S.mansoni in serum according (o this study.
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INTRODUCTION

Schistosomes are blood flukes that (mhabit
the porta) blood system of many mammalian
species, Schistosomiasls Is a major cause of
debilitating Ulness in the world with approx-
mately 10% of infected persons suffering
chroryc dlsease with significandy impaired Liv-
¢r functons. The number of people infected
with llver fluke In the world has been estimat-
ed to be between 200 and 300 million result-
Ing (n the mortality of approximately 200.000
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people per year (WHO , 1885).

Blological antioxddants are compcounds that
protect blological systems against the poten-
dally harmful effect of oxidant products. Anti-
oxddants are effective as they give thelr own
clectron to free radicals, When a [rec radical
galns (his electron, it will no longer need to
attack the cel as the chatn reaction of oxddant
material has been broken. After donating an
electron, the anUoxjdant becomes a narmless
frec radical because it has the abilty to ac-
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commodate the change In electrons without
becoming rcaclive (Dekkers et al.,, 1008).
Thomas (2000) classified antloxddants Into
(wo major categories; encymatic antloxidants
as superoxide dismutase. glutathlone peroxi-
dase, glutathlone peroxdase, glutathione re-
ductase and catalase., and non-cnzymatie
antioxidants as reduced glutathione and vita-
min C.

It was reported that In parasitic diseases,
there was a complex and dynarmic physlologl-
cal relatlonshlp between parasite and host an-
tloxidant defense components (Connors et
al.. 168b). In schistosomlasis, granuloma
macrophages tsolated from hepatic, intestinal,
and pulmonary lesions were found to release
significant amounts of 0.2- and Hy0O, radi-
cals (Gharib et al., 1998). PCR 15 an extreme-
ty senstilve and speclfic technique with wide
spread use In the diagnosis of Infectious dis-
eases, it was evaluated as a diagnostic tool for
detecting infection of humans with S. manso-
ni (Pontes et al., 2002).

MATERIAL & METHODS

1. Antmals and Infective stage:

Fourty male Swiss albino mice aged be-
tween 6 and 8 weeks were bred and main-
tained at the experimental anlmal research
unit  of the Schistosoma blological supply
program at Theodor Bilharz Research Instl-
tute (TBRI, Giza. Egypt). These mice were di-
vided into five egual groups (eight mice for
cach); group | was clinically healthy and
served as a control. group II was infected for
two weeks, group Il was infected for one
wonth, group IV was (nfected for 1.5 month
and group V was Infected for 2 months. Mice
were kept on a standard commercial diet and
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provided with water ad libitum.

The infective siage of Schistosoma (S. man-
son! cercariae) was oblained from parasitolog-
lcal department of (TBRI, Giza. Egypt). Mice
were Infected with an Egyptian strain of S.
mansoni (80 + 10 cercartae/mouse) using the
body immersion technique.

2. Sampling and biochemical anaiysia:

Blood samples were collected from each
antmal by decapltation. Each blood sample
was collected In a test tube without anticoag:-
ulant for separatson of serum. Saruples were
centrifuged at 3000 rpm for 10 minules and
kept at -20° until bfochemical analysls of Al-
anine arnlnotransferase (ALT), Aspartate ami-
notransferase (AST) activilles according (o
(Murray et al., 1984) . total proteln (T.P) ac-
cording to (Kollar, 1984) and albumnin levels
according to {(Keplan et al,, 1884) by using
commercial kits (Diamond dtagnostics, Egypt)
as (nstructed by the manufacturer. Liver tis-
sue samples were also collected from each
mouse and stored frozen at -20°C and used
for analysis of t{ssue MDA according to (Yo-
shioka et &l), tissue catalase according to
(Aebi, 19B84) and reduced Glutathione (G-SH)
according to (Beutler, 18988) by using com-
mercial kits (Blodiagnostic Company,calro) as
nstructed by the manufacturer respectively.

3- PCR:

3.A. Extraction of DNA:

DNA were extracted through a Gene JET
Cenomic DNA Purification Kit (Fermentas
Company).

3.B.Touch down PCR technique:
Touch down PCR technique was performed
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according to (Don et al., 2008).

4. Statistical analysis:

These result were analyzed by SAS com-
puter program according to Snedcor and Co-
chran (1888).

RESULTS

Mice Infected with S. manson
investigation showed significant Increase in
ALT and AST activities a after 2 weeks, |
month and 1.5 months post-infection followed
by a significant decrease after 2 months of in-
fection. Moreover, serum total protein levels
were significantly increased in all Infected
groups In comparison with the contrcl one.
However, there was a significant decrease In
albumin level in all infected groups in com-
parison with the control group (Table 1). Re-
garding, MDA and G-SH activities there was a
significant Increase in their levels with in-
crease the perlod of Infection tn comparison
with control group. In contrast, catalase activ-
ity showed a significant decrease (Table 2).

under this

DISCUSSION

It was previously reported that in parasitic
diseases there is a complex and a dynamic
phystological relationship between the para-
site and the antioxddant defense components
of the host (Connors et al.,, 1885). Pascal et
al. (2000) reported that the infection with S.
manscni not only triggers the production of
reactive oxygen species, but also leads to the
alteration of the antioxidant defense mecha-
nism,

The obtained tssue MDA results were in

accordance with that previously reported by
Shaheen et al.,, (1888); Dessein et al.,
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(1698); Pascal et al., (2000) showed that lip-
Id peroxides were elevated by S. mansoni
throughout the dufferent durations of Infec-
tion. This Is coincided with the phenomenon
of that production of free radicals in the chain
of biochemical reacons results in an In-
creasc in lipld peroxides. It should be polnted
out that oxdative stress due lo schistosomla-
sis causes the same effect, since flbrosls asso-
ciated with the disease Is stimulated by reac-
tive end products of lipid peroxidation.
Reduced glutathione has a role In the free
radical scavenging and also act as a cofactor
In the chemical structure of several enzymes
and has a role as non -toxic storage form of
cystiene working as a defensive agent against
oxidizing molecules, and potentially harmiul
xenoblotics such as heavy metals (Ella et al.,
2003). In the present study there was a signif-
lcant Increase In tissue GSH after 1, 1.5 and
2 months of 8. mansoni Infectlon, Results of
glutathione content in Infected mice livers re-
vealed a highly significant reduction resulting
from an oxidative stress due te schistosomia-
sis. Such depletion might be caused by In-
creased cytotoxdcity with HyO5 which leads to
inhibition In glutathione reductase, the latter
responsible for keeping glutathione in Its re-
duced state. These results are In accordance
with earlier reports (Lew et al., 1985; Hircta
et al., 1980; Song et al., 2000) who showed
that hepatic tissue represents the major GSH
reservolr for extra-hepatic levels and both he-
patic and extra-hepatic GSH release into the
circulation is facilitated by stressors through
an alpha receptor mechanism. The stress-
induced efflux of GSH Is important because
blood GSH can be used directly for detoxifica-
tion of peroxides through the action of blood-
borne GPX. In contrast, other studles have
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reported opposite findings as mentioned by
Yegen et al.. (1890); Amaiz et al. (1995).

Tissue catalase levels, the results In this
investigation came in accordance with the
findings of Dessein et al,, (1889) who decu-
mented that tlssue catalase levels were de-
creased during first (4 and 5) weeks post-
infection. It means that catalase is affected
before deposition of parasite eggs in the liver,
this depletion Is critical as shown by the in-
creased cytotoxicity of HyOp which formed
from dismutation of O-2 by SOD enzyme and
accumulate in endothelial cells (Hara et al.,
2002). HyO, must be metabolized to innocu-
ous products by catalase to prevent it from
being converted to OH- radical, so the level of
catalase enzyme was markedly decreased In
mice infected with S. mansoni (Seng et al.,
2000). ALT and AST actlvities are in agree-
ment with previous studles (Awadalla et al.,
1975; EL Aasar et al.,, 19889; Gharib et al.,
1999; ElSokkary et al., 2004). The authors
attributed the increase of transaminase en-
zyme activitles In serum of 5 .mansonl-
infected mice after 1, 1|, 5§ months to In-
creased hepatocellular damage, decreased
hepatocytes’ population, and Increased cell
membrane permeability, which lead to release
of transaminase enzymes Into the circulation.
They also attributed the decrease In transami-
nase engzyme activities after 2 months of Infec-
tion to complete destruction of hepatic cells,
which are replaced by [lbrous connective tis-
sue and subsequent decrease In (ransami-
nase production.

The elevation in serum total protein levels

under thls Investigation were In agreement
with Clayton and Frank, (2004) who attrib-
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uted the Increase In serum total protein to in-
creased globulin fractlon due to the reactivity
of immune body defense In response to para-
sitic infection. The Increased globulin fraction
results In a reversal of A/G ratio In infected
mice and subsequent increase In the serum
total protein. In addition, Amin and Mikhail
(1989) found that during S. mansoni infec-
tion, the serum proteln fractions showed
marked alteration. These changes developed
during maturation of worms and become
more evident with initiation of egg deposition.
On the other hand, our result were disagree
with an earlier study by Mousa et al. (1975)
who found that in hepatic fibrosis as a result
of schistosoma infection, there was a signifi-
cant decrease In total protein . The author at-
tributed the decrease In serum total protein to
decreased proteln anabolism, Increased pro-
teln catabolism, as well as amino acid malab-
sorption. Serum albumin levels were In accor-
dance with previous studies (EL Aasar et al.,
1989; Gharib et al.,, 1999; El Sokkary et
al., 2002) who attributed decreased serum al-
bumin levels to complete destruction of hepat-
ic cells, which are replaced by fibrous connec-
tive tissue. The hypoalbuminemla may also be
due to inhibition of albumin anabolism and
increased albumin catabolism (Coles, 1988).

Diagnosis of Schistosomiasls Is usually
based on the detection of parasite eggs by fe-
cal examination or based on Immunological
methods. The fecal examination is simple,
highly spectfic and cost-effecuve. Therefore, It
Is routinely used for epidemiological studies
and for control programs In endemic areas
(Katz et al., 1972 and Bowie et al., 2004)
However, it often misses light infections (En-
gels et al., 19886) and is not able to detect the
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infection untll the parasite begins to lay eggs.
One of the main requirements for diagnosing
schistesomiasis 1s the development of a more
sensitive method. Since PCR Is an extremely
sensitive and specific technique with wide
spread use In the dlagnosis of infectious dis-
eases, it was evaluated as a diagnostic tool for
detecting infection of humans with 5. manse-
ni (Pontes et al., 2003).

PCR assay Is a sensitive and spectfic tool
for the identification of cercarlae In water
(Hamburger et al.,, 1998) and (Hamburger
el al,, 2001) and of infected snalls. [Pontea
et al., 2002) reported the detection of S. man-
sonl DNA iIn human serum and feces. They
belleved that the PCR assay might be a valu-
able alternative for the diagnosls of the dis-
ease. This new technique s expected o over-
come the disadvantages of stool examinations
and serological tests.

In this experiment we used a R.T touch-
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down PCR, mouse sera were used as tem-
plates (Don et al.,, 2008). the touchdown
PCR swept away unexpected spurious bands.
Additionally, this method enabled us to assay
serum samples directly, In fact, 2 ul of serum
Is enough as a sample using this method.
Alsc a probe for the 121-bp highly repeated
sequence of 5. mansonl which used in this
study did not react with 5. haematoblum DNA
this result in accordance with Hamburger et
al., (1991).

In conclusion, PCR has a great value and
seemed to be the best method for early detec-
tion of S.manson| infection in the serum of af-
fected patlents starting from two weeks due to
the presence of free circulating DNA and the
use of this PCR assay may be poseible to de-
tect schistiomiasis at an early stage of human
cases. Thus PCR assay may prove a powerful
tool for monitoring outbreaks in endemic area
and the early diagnosis of patlents coming
back from affected countries.
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Table 1: Effect of § mansoni infection on serum ALT, AST activities, T.P.
and albumin levels in infected mice:

Parameters ALT AST “T.F. Albumin
Groups (/L) (UL) (em (g1)
Group 1 301%28¢ 316+34% [ 58+14° [485+3.06°
(n=8)

Group I 208+05% 332+1.1% [569%1.1°]|467+149°
(n=8)
Group 111 840+4.1"| 1402+65" |658+32"| 46.4=24"°
(n=§)
Group IV 945+22°| 178.0+78" [692+3.2"| 326%25"
(n=8§)
Group V 788+33°| 128.7+87° |87.2+29"| 268+3.1°
(n=8)
~**Different superscript letters in the same column means significantly
different at P < 0.05.

Table 2: Effect of S. mansoni infection on tissue Catalase activity, G-
SH and MDA levels in infected mice:

rameter Catalase GSH MDA
Groups (Ulg) (mg/g) (mg/g)
Group 1 1.05+01° 12304 1.4" | 0.2913+.10204°
(n=8)
Group 11 1.06£008" | 12.60+1.07% | 0.5263+.04596°
(n=8)
Group 01 048+0041% | 2090+2.10° | 0.6675+06541"°
(n=E§)
Group IV 038+0036° | 54.102604° | 14725£19797"
{n=8)
Group V 0.26+0027" | 8790+690* | 18263%07463°
(n=B)

“““Different superscript letters in the same column means significantly
different at P < 0.05.
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time PCR cycling the CT values of 2 months infected mice serum samples (red
line) was the lowest followed by | rﬁonth infected mice serum sample (yellow
line) then 2 weeks infected mice serum sample (blue line) in addition human
serun sample was included as negative control (viclet line). The CT value 1s the
number of cycles required for the fluorescent signal to cross the threshold. CT

values are inversely proportional to the amount of target nucleic acid.

CT values < 28 are strong positive .
CT values 30-39 are moderate positive .

CT values > 40 are weak reaction.
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