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This study was undertaken to assess the biochemical changes
induced in chronic schistosomiasis and/or chronic HCV, as
well as to pinpoint the most significant parameters which
could be used as dependable indices for the differentia-
tion of single and coupled infections with or without liver
cirrhosis. The selected patients were allocated into 2
broad groups. Grll (Schistosomiasis) which was subdi-
vided into 3 subgroups: Grll(a) schistosomal patients with
hepatosplenomegaly; Grll(b) hepatosplenic schistosomal pa-
tients with decompensated liver cirrhosis; Grll(c) schistoso-
mal patients with no organomegaly. Grlll (Combined) com-
prised 2 subgroups: Grlll(a) schistosomal-HCV infection
with decompensated liver cirrhosis; Grlll(b) schistosomal-
HCV infection without liver cirrhosis. For statistical com-
parison normal healthy subjects were taken as a reference
group (Gr I). Results showed that schistosomal patients with-
out organomegaly manifested non significant changes in al
studied parameters compared to normal controls. Highly sig-
nificant elevationsin serum ALT, AST, ALPand GGT activi-
tieswererecorded in all other subgroups but the highest levels
arereported in Grllb. AST/ALT and direct/indirect bilirubin
ratios were highest in Grllla (1.17 £ 0.26, 1.54 4+ 0.37, re-
spectively). Serum total protein and albumin levels showed
the highest reduction (33 and 59%) concomitantly with the
highest increase in y-globulin level (75%) in Grlli(a). Blood
total iron was significantly reduced in Grll(a,b) (15.6 and 12
%), while it was paradoxically increased in Grlll(a) (8.8%).
One-way ANOVA test revealed that ALP, ALT, total protein,
bilirubin, GGT and AST inthisorder are good discriminators
between the different subgroups in Grll. On the other hand,
ALT, AST, abumin, ALP, GGT, protein and direct biliru-
bin are the most significant indices to differentiate chronic
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schistosomiasisand the combined group with/or without liver
cirrhosis.
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1. Introduction

Chronic liver diseases dueto schistosomiasis and vi-
ral hepatitis are reported to be the most common dis-
eases among Egyptian patients [2]. According to the
estimation of WHO, schistosomiasis affects over 200
million peoplethroughout the world and is responsible
for 800,000 deaths per year [8,21]. On the other hand,
the seroprevalence rate of HCV is reported to be 10—
20% among Egyptian volunteersand blood donors[11].
It is reported that although schistosomiasisis the com-
monest cause of minima hepatic periportal fibrosis
in Egypt, it is not the sole aetiological factor [1], as
HCV seroprevalence is more pronounced among anti-
schistosomal positive sera [20]. It is concluded that
anti-HCV seropositivity issignificantly associated with
previous parenteral treatment for schistosomiasis[19].

Some studies reported a causative relationship be-
tween schistosomiasis and HCV. Antischistosomal
therapy which was given as multiple injections in the
past could have transmitted the HCV infection through
contaminated needles and syringes [12,28]. Parenteral
antischistosomal therapy is claimed to modulatethe cy-
tokine system in the liver which stimulates the multi-
plication of the virus[12].

Biochemical changes induced in patients suffering
from either chronic schistosomiasis or chronic HCV
infection have been reported [4,16,17,30,36,38,43].
However, no comprehensive biochemical study could
be traced on chronic schistosomiasis combined with
chronic HCV infection.

Thus, the main objective of this study was to high-
light the biochemical changes induced in patients suf-
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fered from combined infection of chronic schistosomi-
asis and HCV. In addition, one-way ANOVA test was
used to pinpoint the most significant parameters that
could be considered as valuable indicesin the differen-
tiation of chronic schistosomiasis with or without hep-
atosplenomegaly associated with liver cirrhosis, and of
combined infection with or without liver cirrhosis, in
the follow up of the patients.

2. Subjects, materialsand methods
2.1. Cases

60 Egyptian male patients aged 35-50 years suffer-
ing from chronic schistosomiasis or combined chronic
schistosomal-HCV infection were chosen from the In-
patient Tropical Unit, Ain Shams University Hospital.
For statistical comparison areference group was estab-
lished which comprised 10 healthy normal subjects.

For all chosen cases, complete urine and stool analy-
seswereperformed. Inaddition, detection of bilharzial
antibody and determination of hepatitis B surface anti-
gen (HBsAQ), hepatitis B core antibody (HBcAb) and
hepatitis C antibody (HCAb) were carried out. A full
history was taken for each patient involving the period
of bilharzial infection, previous appearance of jaun-
dice, drug intake, smoking and blood transfusion. All
patients were subjected to clinical examination of the
abdominal organs and abdominal ultrasonography in
the fasting state in both supine and lateral positionsto
assess the echogenicity of liver parenchyma, liver size,
periportal thickening, portal and splenicveindiameters,
spleen size and liver fibrosis.

2.2. Plan of the work

The selected cases were classified into 3 broad
groups according to the following scheme:

Group | Norma Controls (Gr | N.C.): 10 norma
healthy subjects.

Group Il Schistosomiasis (Grll Schist): 30 patients
with chronic schistosomiasis, who were further subdi-
vided into 3 subgroups. 11(a): 10 patients with hep-
atosplenomegaly, I1(b): 10 hepatosplenic patients with
decompensated liver cirrhosis, and 11(c): 10 patients
with no organomegaly.

Group 111 Schistosomal-HCV (Gr 111 Combined): 30
patientswith chronic schistosomiasisand chronicHCV.
Thisgroup was subdividedinto 2 subgroups: I11(a): 15
patients with decompensated liver cirrhosis, and I11(b):
15 patients without liver cirrhosis.

2.3. Blood sampling and methods

Venous blood samples were taken from all casesin
the fasting state and the following tests were assayed:

(1) Serum ALT, AST, ALPand GGT activitiesusing
the Synchrone CX5 autoanalyser system (Beckman,
USA).

(2) Serum total protein [29], total bilirubin and
its fractions [31] using kits provided from Diamond
(Egypt).

(3) Electrophoresisof serum protein fractionson cel-
lulose acetate strips (Helena Lab., USA) according to
Ritzman et al. [42].

(4) Iron was extracted from blood according to
Wong [46]. Tota iron and serum magnesium lev-
els were assessed according to Artiss et a. [5] and
Gindler [26], respectively, using kits supplied from
Elitech Diagnostics (France) and Deagle Diagnostics
(USA).

(5) Serum urea and creatinine concentrations using
the Synchrone CX5 automatic system (USA).

Results were analysed statistically according to Stu-
dent’sttest. Theobtainedlaboratory findingswerealso
subjected to one way analysis of variance (ANOVA
test) to differentiate the different subgroups in each
group [40].

3. Results

All results were statistically compared to normal
controls (Gr.l).

Table 1 shows the changes in the serum levels of
liver enzymeactivitiesin patientssuffered from chronic
schistosomiasiswithout or with HCV (Grll & Grlll). A
very highly significant increase of serum ALT activity
was recorded in al studied groups except for schisto-
somal patients without organomegaly (Grll ¢). Sim-
ilarly, serum AST activity was significantly elevated
in the previous groups. A statistically non significant
change was recorded in AST/ALT ratio in al studied
groups. A significantly drastic elevation was recorded
in serum ALP activity in Grll(ab), Grlli(ab), while
it was dightly elevated in schistosomal patients with-
out organomegaly (36%, P < 0.01). A significantly
marked elevation was recorded in serum GGT activity
in Grll(a,b), Grlll(ab), respectively. Non significant
changewas recorded in serum ALP and GGT activities
in Grll(c).

Table 2 demonstrates the variations in serum total
bilirubin and total protein levels and their fractions in
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Table 1
Changes of serum ALT, AST, ALP, GGT activities and AST/ALT ratio in al studied groups
Group ALT AST AST/ALT ALP GGT
(lu/L) (IUlL) (IUlL) (lu/L)
Grl (N.C)
Range 13-32 13-31 0.56-2.15 25-50 13-23
X+SD 23.80 + 6.80 21.91 4+ 6.90 1.06 & 0.63 35+ 8.96 17.90 + 3.70
Gr |1 Schist(a)
Range 87-123 64-101 0.67-1.16 149-200 40-65
X +SD 100.20 +£11.50 8050+ 1424 0.81+0.19 176 £+ 17.10 53.70 + 90
Change % 321 267 23.6 403 200
P< 0.001 0.001 N.S 0.001 0.001
Gr Il Schist(b)
Range 86-125 71-92 0.74-0.88 158-190 64-90
X +SD 102.60 + 14.27 80.20 + 7.46 079+ 0.10 173.60+ 11.94 76.40 + 9.58
Change % 331 266 255 396 327
P< 0.001 0.001 N.S 0.001 0.001
Gr |1 Schist(c)
Range 18-36 20-33 0.83-1.22 32-60 12-27
X+ SD 26.60 + 6.0 25.80 + 4.60 0.98 + 0.11 47.60 £+ 7.82 20.5+5.40
Change % 11.8 17.8 —7.55 36 14.52
P< N.S N.S N.S 0.01 N.S
Gr 11l Combined(a)
Range 74-127 90-143 0.71-1.82 151-192 74-106
X +SD 102.61 + 16.10 117 4+ 16.40 117+026 17170+ 13.30 87 + 11.30
Change % 331 434 10.4 391 386
P< 0.001 0.001 N.S 0.001 0.001
Gr 111 Combined(b)
Range 173-228 115137 0.64-0.70 178-281 88-125
X +SD 192.10 + 16.80 129.70 +10.40 0.67 + 0.03 222.20 £ 3.70 105.10 £+ 14.50
Change % 707 492 —36.8 535 487
P< 0.001 0.001 N.S 0.001 0.001

al studied groups. Serum levels of total, direct and
indirect bilirubin showed a highly significant increase
in Grll(ab) and Grlll(a,b). Direct/indirect bilirubin
ratio was significantly increased in Grll (b) and Grlll
(b) only. A significant reduction in serum total pro-
tein and albumin concentrations was recorded in all
studied groups except for schistosomal patientswithout
organomegaly (Grllc). Serum «-globulin level man-
ifested a significant reduction in Grll(b) and Grlli(a)
only. Serum a2 and § globulins were significantly de-
creased in Grll(a), Grll(b) and Grlli(a). Serum ~ glob-
ulinlevel showed asignificant elevationin Grll(a,b) and
Grlll (a,b). Patients of Grll(c) showed non significant
changein al globulin fractions.

Table 3 illustrates that serum urea level was signif-
icantly increased in Grll(b), Grlll(a). Serum creati-
nine concentrationwas highly elevatedin Grll1(a) only.
A dtatistically non significant change was recorded in
serum magnesium level in al studied groups. Blood
total iron showed a dight but significant increase
(8.8%,P<0.01) in combined patientswith liver cirrhosis
(Grllla), but in contrast was reduced in hepatosplenic
schistosomal patients with or without liver cirrhosis
(Grlla,b).

Table 4 showsthe one-way ANOVA test which com-
pares between the different subgroups in each group.
The parameters with significant F-ratios were sorted
in a descending order. In the first set of analyses, out
of the 15 significant parameters obtained ALP, ALT,
total protein, total bilirubin, GGT and AST could be
considered as valuable indices in the follow up of
chronic liver diseases and as good discriminators be-
tween chronic schistosomiasis without or with hep-
atosplenomegaly associated with decompensated liver
cirrhosis (Grllab,c) as they showed the highest F-
ratios. In the second set of statistical analyses, ALT,
AST, adbumin, ALP, GGT, total protein and direct
bilirubin were the best markers in the differentiation
of chronic schistosomiasis (Grlic) and the combined
group with or without decompensated liver cirrhosis
(Grlllgb).

4, Discussion
Transaminases are sensitive indicators of liver cell

injury and most hel pful in recognizing acute hepatocel -
lular diseases. They are also considered among thefirst
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Table 2
Changes of serum total bilirubin and protein and their fractions in al studied groups
Group T. Bilirubin  Dir. Bil. Ind. Bil. Dir/Ind.Bil T.Protein  Albumin  «-glob ag-glob (B-glob ~-glob
(mg/dl) (mg/dl) (mg/dl) (g/d) (g/di) (g/d) (g/di) (g/di) (g/di)

Grl(N.C)

Range  0.36-085 007-023 029-063 015056 6-7.50 330420 010-040 050-0.90 0.60-1.00 0.70-1.40
X +SD 059+ 016 0.15+ 0.06 045+ 0.13 0.36+ 015 7+ 052 3.90+0.26 0.24+ 0.12 0.70 4 0.15 0.90 & 0.14 1.20 + 0.21
Gr 11 Schist(a)

Range 13-193 028058 097-1.35 027-048 560650 2.80-380 01040 030060 050-080 1.60-2

X +£SD 147+ 020 040+ 0.10 1.07 4 0.11 0.38 + 0.07 6.1+ 0.29 3.10 4 0.30 0.19 + 0.10 0.44 + 0.12 0.62 & 0.09 1.77 + 0.16

Change% 149 163.2 138 5.50 -13 -2050  -20.83 —37 3110 4750
P< 0.001 0.001 0.001 N.S 0.001 0.001 N.S 0.001 0.001 0.001
Gr 11 Schist(b)

Range 188268 056-1.71 097-1.52 0.37-1.76 4.70-5.10 2-2.50 0.10-0.30 0.30-0.50 0.40-0.60 1.60-1.90
X+SD 218+0.30 0.96+0.43 1.22+4+0.21 0.86 + 0.52 4.9+ 0.15 2.16 £+ 0.19 0.16 £+ 0.08 0.37 £ 0.08 0.52 + 0.08 1.74 + 0.11

Change%  269.5 531.6 171 139 -30 —44.60 —33.30 —46 —42.20 45
P< 0.001 0.001 0.001 0.001 0.001 0.001 0.05 0.001 0.001 0.001
Gr Il Schist(c)

Range 0.37-0.70 0.07-0.29 0.28-051 0.18-1.03 6.30-7.00 3.204.00 0.10-040 050-090 0.60-0.90 1.10-1.40
X+SD 057+0.09 019+ 0.08 0.37+0.08 055+ 0.28 6.7+ 024 3.70+0.22 021+ 1.0 0.72+0.12 081+ 0.11 1.31 +£0.10
Change%  —34 25 17.80 53 —4.30 —5.10 —12.50 2.90 -1 8.30
P< N.S N.S N.S N.S N.S N.S N.S N.S N.S N.S

Gr |11 Combined(a)

Range 174492 0.32-191 131-3.01 0.29-1.07 390-5.00 1.10-210 0.10-0.20 0.30-050 0.30-0.60 1.70-2.50
X+SD 270+ 0.94 097 + 054 1.73+ 0.50 0.54 & 0.24 4.70 + 0.33 1.61 4 0.31 0.15 + 0.05 0.41 4+ 0.08 0.45 + 0.09 2.10 + 0.21
Change % 358 538 284 50 -33 —59 —37.50 —414 —50 75

P< 0.001 0.001 0.001 N.S 0.001 0.001 0.05 0.001 0.001 0.001
Gr |11 Combined(b)

Range 3.93-7.02 270443 149289 112224 580680 280-350 0.10-0.30 040090 0.60-1.10 1.20-1.60
X+SD 547+ 110 330+ 0.71 220+ 0.50 1.54 4 0.37 6.30 + 0.31 3.17 + 0.22 0.21 + 0.06 0.64 4 0.15 0.84 + 0.13 1.40 + 0.11

Change% 827 2071 389 328 —-10 —1872  —1250 —8.60 —-7.0 17
P< 0.001 0.001 0.001 0.001 0.01 0.001 N.S N.S N.S 0.05

laboratory abnormalities detected in the early phase of ratio showed non significant decrease in al studied
viral hepatitis[27,33]. Results obtained from this study groups, compared to normal controls, yet the highest
demonstrate that combination of chronic schistosomi- valueis recorded in the combined group with liver cir-

asisand viral hepatitis C (Grl11) manifested the highest rhosis (Grllla) (1.17 + 0.26). Michielsen et al. [38]
devationin serum levelsof ALT and AST activities. It attributed the elevation in AST/ALT ratio in case of

isnoteworthy that the sharp rise of serum ALT and AST cirrhosisto the higher rise of serum AST activity prob-
activitiesis more pronounced in the combined patients ably because this cytosolic and mainly mitochondrial
without liver cirrhosis (Grll1b) and amounted to about enzymeis present in higher quantitiesintheliver, com-

pared to the cytosolic ALT and thus more is released
in tissue damage. In our opinion, the heart may be
involved secondarily to liver affection in case of severe
liver damage resulting in higher serum AST level.
Serum ALP enzyme which is situated principally
in the canalicular and sinusoidal membranes mani-
fested a significantly marked elevation in the hep-
atosplenic schistosomal patients with or without cir-

8 and 6 fold, respectively. A lesser increase of about
4 and 5 fold was recorded in the combined patients
with decompensated liver cirrhosis (Grllla) (Table 1).
The mechanism of hepatocyte and bile duct injury that
occurs with HCV infection is unknown, but it may be
due to a combination of two mechanisms, direct cyto-
pathic effect of HCV and immune-mediated cell injury

triggered by HCV [24]. , , rhosis (Grllab), whileit is slightly elevated in schisto-
Serum AST/ALT ratio is important to differentiate somal patients with no organomegaly (Table 1). How-
acute and chronic viral hepatitis. It is reported that ever, the greatest increase in serum ALP activity is re-

AST/ALT ratio isadependable marker of fibrosis stage ported in the combined group without liver cirrhosis
and cirrhosisandthat itsvalueissignificantly decreased (GrllIb) (535%, P < 0.001).

below 1in acute NANB hepatitisincludingHCV, while El-Ridi et al. [17] stated that schistosomiasis gives
in chronic vira hepatitis although AST/ALT ratio is rise to ahigh serum ALP activity compared to the con-
dlightly decreased, yet it is still morethan 1[45]. Data trol group, but a marked increase is obtained in the
presented in Table 1 illustrate that serum AST/ALT ascitic patients and those with hepatosplenomegaly.
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Changes of serum magnesium, blood total iron, serum urea and creatinine in all studied

groups
Groups Mg T.Fe Urea Creatinine
(mg/dl) (ugrdl) (mg/dl) (mg/dl)
Grl (N.C)
Range 1.60-2.50 46.90-53.90 19.30-40.70 0.27-0.72
X +SD 210+ 030 5020+210 30.4048.37 0.49 +0.13
Gr Il Schist(a)
Range 1.40-2.30 34.30-48.80 21.41-49.20 0.35-0.70
X +SD 1854+ 030 42254492 3519+ 8.80 0.52 +0.12
Change % —-12 —15.60 15.75 6.10
P< N.S 0.001 N.S N.S
Gr Il Schist(b)
Range 1.50-2.40 37.30-49.60 39.40-51 0.39-1.20
X +SD 24+0.39 4418 +4.76  44.68 £+ 5.00 0.70 £ 0.32
Change % —4.8 -12 47 43
P< N.S 0.01 0.01 N.S
Gr Il Schist(c)
Range 1.50-2.30 42.10-51.40 19.20-44.90 0.46-0.70
X +SD 1.90 + 0.30 48 + 3.44 3210+ 770 056+0.08
Change % —9.52 —4.4 5.59 14.30
P< N.S N.S N.S N.S
Gr |11 Combined(a)
Range 1.70-2.40 47.70-67.60 30.60-65.10 0.53-1.95
X +SD 210+ 022 5460+590 47.91+10.80 1.10+0.50
Change % 0 8.80 58 124
P< N.S 0.01 0.001 0.001
Gr 11 Combined(b)
Range 1.70-2.50 43.81-51.80 21.10-49.20 0.48-0.72
X +SD 210+ 030 4820+230 34.90+850 0.60 +0.11
Change % 0 —3.90 14.80 22.40
P < N.S N.S N.S N.S

Serum GGT activity isamicrosomal enzyme of the
biliary canalicular membrane that is markedly raised
in acute parenchymal damage from any cause. It is
used to confirm that the rise in ALP is hepatic in ori-
gin [41]. Similar to ALP, serum GGT activity is re-
markably elevated in all studied groups, with the ex-
ception of schistosomal patientswith no organomegaly
(Grlic). A dramatic increase in serum GGT activity
is recorded in the combined group without liver cir-
rhosis (Table 1). Our results are in line with those of
Abdel-Rahman et a. [3] and El-Rouby et al. [18], who
reported that serum GGT activity lies within the nor-
mal range in early schistosomal infection, and is sig-
nificantly increased in hepatosplenic schistosomiasis,
and that higher levels of the enzyme are observed in
cases with mixed hepatic pathology. Also, Liehr et
al. [34] and Mathurine et al. [37] affirmed aminor ele-
vationin serum GGT activity in chronic HCV patients.
From our findings it is suggested that the marked rise
in serum ALP and GGT activities is mainly due to the
hepatosplenic schistosomal disease rather than chronic
HCV. Thisisin line with Coodley [10], who reported
that elevations in serum GGT and ALP activities may

beseenif thereisachol estatic component to the chronic
hepatitis. Moreover, Sheth et al. [45] reported that in
HCV infection, serum ALP activity is only 1.5 times
the upper limit of the normal range.

Serum total, direct and indirect bilirubin levels are
significantly increasedin all studied groupswith the ex-
ception of schistosomal patientswithout organomegaly,
yet the highest increase is recorded in the combined
group (Table 2). It is worth mentioning that the ele-
vation in the total bilirubin concentration is mainly as-
cribed to the direct fraction which is more pronounced
in the combined group without liver cirrhosis (GrllIb),
except for hepatosplenic schistosomal subgroup (Grlla)
inwhichtheincreasein both bilirubinfractionsisequal.
This observation accounts for the highly significant di-
rect/indirect bilirubin ratio (1.54 £+ 0.37), compared to
normal controls (0.36 + 0.15).

Our findings are in agreement with those of Sher-
lock [44] and EI-Guinidy et a. [14], who reported
that elevation in serum total bilirubin level in patients
with active schistosomiasis and liver cirrhosis or with
chronic viral hepatitis infection is mainly ascribed to
the direct fraction due to decreased excretion or back-
ward leakage of the pigment.
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Table 4
One way ANOVA test showing the significant parameters among all studied

parameters in the different subgroups

Test (1) Test (2)
Parameter F-ratio Pvaue < Parameter F—atio Pvaue <
ALP 326.53 0.001 ALT 3384 0.001
ALT 150.41 0.001 AST 223.8 0.001
TP 149.00 0.001 ALB 207.7 0.001
T. Bil. 136.44 0.001 ALP 173.13 0.001
GGT 117.06 0.001 GGT 164.70 0.001
AST 106.30 0.001 TP 162.65 0.001
Ind. Bil 96.44 0.001 Dir. Bil 101.85 0.001
ALB 95.26 0.001 T. Bil 90.70 0.001
~-globulin 38.05 0.001 ~-globulin 84.75 0.001
ag globulin 28.14 0.001 Ind. Bil. 55.68 0.001
B-globulin 2431 0.001 S-glboulin 50.47 0.001
Dir Bil. 23.00 0.001 Dir/Ind. Bil. 41.21 0.001
Urea 7.97 0.001 az globulin 23.47 0.001
AST/ALT 7.20 0.01 AST/ALT 21.48 0.001
Dir./Ind Bil 4.95 0.05 Urea 10.22 0.001
Creatinine 10.18 0.001
T-Fe 9.05 0.001

Test (1) refers to comparison between subgroups |l (a& b & c).
Test (2) refers to comparison between subgroups lic & Ill(a& b).

Serum total protein and albumin levels are signifi-
cantly reducedin al studied groups, with the exception
of schistosomal patientswithout organomegaly (Grllc).
The greatest reduction is observed in the cirrhotic pa-
tients with a single or dual infection (Grlla, Grllla)
whichindicatesthe decreased ability of theliver to syn-
thesize proteins at a normal rate (Table 2). It has been
reported that serum albumin level is significantly de-
creased in hepatosplenic schistosomiasisandin chronic
HCV and that its level provides an excellent indication
of the severity of chronic liver disease [30,35].

Because of the dominant role of the liver in plasma
protein synthesis, variations in serum protein compo-
nents in schistosomiasis have been reported, with in-
consistent results. Some studies reported on the el-
evation in «1-globulin which indicates that the liver
parenchymais not serioudly affected since in cases of
liver cell damage, the a1-globulin fraction is known
to diminish[4,15,22,39], others reported no significant
change in the same fraction in schistosomiasis [25].
However, hypergammaglobulinaemia is a well docu-
mented feature of schistosomiasis [9]. In the present
study, electrophoresis of serum protein fractions re-
vedled that and a1, as and 8 globulins are signif-
icantly decreased in the subgroups with decompen-
sated liver cirrhosis (Grllb & Grllla) which indicates
liver parenchyma injury. On the contrary, v globulin
level is significantly increased in all studied groups,
with the exception of schistosomal patients with no
organomegaly (Grllc). The highest increase of serum

~ globulinlevel isrecorded in the combined group with
liver cirrhosis (Grll18). Increased serum immunoglob-
ulinsin patientswith schistosomiasis are reported to be
dueto immunologic stimulation of the reticul oendothe-
lial cells (RE) in hepatic sinusoids by schistosomes or
their eggs. Thiswas evidenced by identification of an-
tischistosomal antibodiesin the IgM and 1gG fractions
which are the major constituentsin the v globulin frac-
tion [9]. Antibodies directed against antigens of the
normal chronic floraaccount for much of the increased
serum immunoglobulinsin patients with cirrhosis. In
cirrhosis, these antigens are not taken up and degraded
by hepatic RE cells as they normally are, but reach
lymphoid tissue outside the liver, where they €elicit an
antibody response [6].

Blood tota iron concentration is significantly de-
creased in hepatosplenic schistosomal patients with or
without liver cirrhosis (Grllab). On the contrary, it
is dlightly increased in the combined group with liver
cirrhosis (Grllla, Table 3). These results are reported
hereinfor thefirst timeto the best of our knowledgeand
are supported by the findings of Davis[13], who stated
that acommon primary sign of hepatospl enic schistoso-
mal disease is haematemesis from gastro-oesophageal
varcies and the patients have classical signs of acute
blood loss and that melaenamay followsin many cases.
Farinati et al. [23] reported that HCV-positive patients
have atrend toward iron overload. Also, Balistreri and
Rej [7] documented an increase in iron stores within
the hepatocytes and the RE cells in association with
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variable fibrosis and cirrhosis, where total body iron
may be as high as 50-60 g. The authors attributed this
observationto theinability of the damaged hepatocytes
to take up iron or retain ferritin.

To assess the kidney function of the studied patients,
serum urea and creatinine concentrations were deter-
mined. Serum urea level is significantly increased in
cirrhotic patients of both groups (Grllb and Grllla, Ta-
ble 3). Serum creatinine concentration is significantly
increased in the combined group with liver cirrhosis
only (Gr I11@). Our data arein line with those of John-
son et al.[32], whoreported that patientswith advanced
liver disease, such as HCV have rena problems and
that the mean serum creatinine level reaches 1.7 mg/dl.

In conclusion, results obtained from this study af-
firm that combination of chronic schistosomiasis and
HCV infection aggravates the liver dysfunction. This
is demonstrated by the significantly more pronounced
elevationsin the serum levels of liver enzymes activity,
especialy in the non cirrhotic patients, and the aug-
mented reductionin the serum albuminandtotal protein
concentrationsin case of cirrhotic patients. I1naddition,
this study points out the importance of some biochem-
ical markers in the follow up and discrimination be-
tween hepatospl eni c schistosomal disease with or with-
out liver cirrhosis (ALP, ALT, total protein, total biliru-
bin, GGT and AST), as well as single chronic schis-
tosomiasi s and the combined infection with or without
liver cirrhosis (ALT, AST, abumin, ALP, GGT, tota
protein and direct bilirubin).
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