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Abstract
Fascioliasis causes public health problems and economic losses all over the world. The present study
aimed to evaluate the synergistic action between Viteselen (anti-oxidant) and speci�c anti-Fasciola drug
(Triclalbendazole (TCBZ) for improvement body condition of F. gigantica naturally infected sheep with
reference to some hematological and biochemical biomarkers in their sera. Animals were divided into �ve
equal groups include G-1 as control non-infected animals, G-2 to G-5 are Fasciola naturally infected
animals. G-2 is non-treated group, animals in G-3 were treated with TCBZ, animals in G-4 were injected by
Viteselen and those in G-5 were treated by both TCBZ and Viteselen. The results revealed signi�cant
decrease in mean eggs in feces and F. gigantica circulating antigens (FCAg) in sera of TCBZ treated
sheep after the 1st week post treatment. Complete disappearance of eggs from feces of drug treated
groups was recorded at 21st d.p.t. While the value of FCAg decreased to negative at 14th d.p.t. The
highest signi�cant improvement (p < 0.05) in the estimated hematological parameters (RBCs, Hb and
TLC), liver enzymes (AST and ALT), oxidative stress and antioxidant markers (TAC, MDA, SOD and GSH)
and reproductive hormones (Progesterone and Estradiol) was recorded in animals in G-5 followed by G-3.
While non-signi�cant improvement was recorded in animals in G-4 in comparison with those in the
control group. This improvement increased with increasing the time post treatment.

For conclusion; using of Viteselen in association with speci�c anti-parasitic drug improved the general
health parameters and reproductive performance of the investigated sheep.

Introduction
Fascioliasis is a parasitic disease caused by the digenetic trematode Fasciola species which causes
public health problems and decrease productivity of the infected ruminants in different regions of the
world (Rinaldi et al. 2015). This liver �uke may cause weakness and decrease in fertility due to alternation
of normal metabolism and balance of sex hormones (Kaplan 2001). Moreover, the toxic and mechanical
effects of Fasciola spp lead to bad effect on the liver tissue and increase the level of hepatic enzymes
such as alanine aminotransferase (ALT) and aspartate aminotransferase (AST) which are useful for
diagnosing of hepatobiliary diseases (Shrimali et al. 2016). Measuring serum biochemical and oxidative
stress parameters could be useful in early diagnosis and prognosis of fascioliasis in sheep and could be
used to observe the progress of infection as a sensitive diagnostic tool for �eld infection (Hodzic et al.
2013 and Bahrami et al. 2014). A number of �ukicide drugs were used in sheep including the
triclabendazole (TCBZ) which demonstrated high e�cacy against both adult and immature �ukes at
early days post-infection unlike the other �ukicides but excessive dependence on anti-parasitic drugs may
cause resistance (Kelley et al. 2016). Antioxidants, vitamins and trace minerals enhance immunity of the
animal and improve its productivity and their de�ciency may affect ROS production which are essential
factors of cell division, differentiation and growth (Ka�lzadeh et al. 2014). Combinations of antioxidants
and �ukicides drugs may be more effective than applying larger quantities of one of these products
(Young and Lowe 2001).
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From all the previous background data and aiming to maximize the bene�ts from eradication of infection
using traditional drugs, the present study aimed to evaluate the synergistic or antagonistic effect of using
Viteselen (as anti-oxidant) with TCBZ (as speci�c anti-Fasciola drugs) on effective eradication of
Fasciola and improvement the body condition and productivity of sheep which are naturally infected with
this parasite with reference to some hematological, biochemical and oxidative stress parameters in sera.

Materials And Methods
Animals selected for the study

Twenty �ve non-pregnant ewes of 1.5-2 years old and about 30-35kg body weight were identi�ed by ear
tags and kept in separate groups along the period of the study. The ewes received the same healthy
balanced feeding, drinking and hygienic housing condition along the study period. Moreover, they were
subjected to gynecological examination via rectal palpation and using ultra sonic examination to detect
the ovarian and genital tract condition. These ewes were allocated into �ve equal groups; each group
contains �ve animals as the following; (G-1), as control non-infected animals, Then 4 groups (from G-2 to
G-5) contained Fasciola naturally infected animals. Animals in (G-2) were kept without treatment till the
end of experiment (day 60). While those in (G-3) were treated with Triclabendazole (TCBZ) only. Moreover,
animals in (G-4) injected by the anti-oxidant (Viteselen) only and those in (G-5) were treated by (TCBZ)
one time and weekly injected with Viteselen along the experiment period (60 day).

Collection and preparation of samples

a) Fecal samples

Fecal samples were freshly collected from the rectum of each ewe before the beginning of the trial and at
weakly intervals during the �rst 3 weeks (0, 7th, 14th, and 21st day) then at day 40th and 60th post
treatment (P.T) (end of the trial). Parasitological examination was performed using Fluke �nder technique
according to Welch et al. (1987) and the concentration �otation technique; number of different parasites
eggs/gram feces was determined by using McMaster technique as demonstrated by Soulsby (1982)

b) Blood samples

Jugular blood samples were collected with or without dipotassium salt of ethylene diamine tetra- acetic
acid (EDTA) anticoagulant in clean centrifuge tubes at weakly intervals during the �rst 3 weeks (0, 7th,
14th, and 21st day) then at day 40th and 60th P.T. The uncoagulated blood samples were used for
evaluating the target clinical parameters while serum was separated from the other clotted blood
samples after centrifugation at 3000 rpm for 10 minutes then the clear non-hemolized supernatant sera
were kept at -20 oC till used for estimation the biochemical parameters and oxidative stress and
antioxidant markers. Also these sera were used for the serological studies.

Chemicalsand drugs used
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a) FASINEX ® 10% w/v

Triclabendazole 10% (TCBZ) oral suspension drench for sheep (10mg/kg) according to the direction of
Producer Company (NOVARTIS).

b) Viteselen®

Viteselen was administrated by intramuscular route, at a dose level of 20ml/head, once/week along the
period of the experiment (60 days). Each 1 ml of the Viteselen contains 1.67 mg sodium selenite and 150
mg of Vit. E (the Egyptian Co. for Chemicals and pharmaceuticals).

Hematological studies

According to Feldman et al. (2000) calculation of total leukocytic count (TLC) and erythrocytic cell counts
(RBCs) were performed using an improved Neubauer hemocytometer. Moreover, hemoglobin (Hb)
concentration was determined calorimetrically using the cyanmethemoglobin method.

Biochemical assay

The prepared serum samples were used for biochemical analysis of total antioxidant capacity (TAC)
which was measured according to Cortassa et al. (2004), serum lipid peroxide (Malon dialdehyde) MDA
according to the method demonstrated by Placer et al. (1966), superoxide dismutase (SOD) activity that
was determined according to Rai et al. (2006). Also reduced glutathione (GSH), serum transaminases
including aspartate amino transaminase (AST) and alanine amino transaminase (ALT) were measured
according to Kaneko et al. (2009). Moreover, Progesterone and Estradiol hormones were assayed by
direct enzyme linked immunoassay (ELISA) according to Munro et al. (1991).

Sandwich ELISA for diagnosis of circulating Fasciola antigen

a) Preparation ofgigantica excretory secretory antigen (ES Ag)

F. gigantica ES Ag was prepared from �ukes collected from condemn liver of naturally infected freshly
slaughtered sheep according to Marrero et al. (1988). The clean active worms were incubated (4 worms/
10 ml) in PBS (7.4 pH) for 3 h. at 37oC. The worms were removed and the �uid was collected then
centrifugation at 6000 rpm at 4 °C for 1 h. After that, this �uid was concentrated by dehydration versus
polyethyleneglycol in molecular porous membrane tubing 6-8 MW cut off (Spectrum Medical Inc., Los
Angeles, CA 900060) according to Mahdy et al. (2017) and its protein content was measured by the
method of Bradford (1976) then allocated into 1ml vial then stored at –20 °C until use.

b) Reference hyper-immune sera

Rabbit and rat hyper-immune sera (HIS) as positive reference sera were prepared against F. gigantica ES
Ag according to Langley and Hillyer (1989). Two month-old white New Zealand rabbits and three 120 gm
albino laboratory breed rats were injected by 100 ug and 50 ug protein / injection, respectively. The initial
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injection was S/C in mineral oil as adjuvant. At 1:1/ volume then injected one time S/C in different places
in the back of the animals. After 3 weeks another 1.2 mg of protein was mixed again and divided into 3
doses, then injected I/M at two weeks intervals. Rabbits and rats were bled from the ear and tail vein for
blood collection and serum separations two weeks after the last injection. The collected sera were stored
at –20°C until used in the sandwich ELISA.

c) Procedures of Sandwich ELISA (Antigen Capture Assay)

F. gigantica circulating antigen in sera of the investigated ewes was detected using two antibodies
sandwich ELISA, according to Attallah et al. (1999). After checkerboard titrations the test condition was
primary determined. ELISA plates were coated with 50 μl/well of 1:100 Rabbit HIS diluted in carbonate
buffer (pH 9.6) then incubated overnight at 4 °C. After washing, two replicate of tested sheep serum
(1:50) samples were added, then incubated for 3 hours at 37 °C. After washing, 50 μL/well of the
prepared rat HIS was added then incubated as before. After washing, 50 μL of HRPC sheep anti-rat IgG
((Sigma,USA) , diluted 1:1000 with in PBS, was added then incubated for 1 hour. After washing, 50 μl of
the Ortho-phenylenediamidine (OPD) was added at 340 μg/ml substrate buffer. The reaction was
proceeding for 15 minutes, then it was terminated using 0.2 M H2SO4. The absorbance values was read
using an automated Titertek multiscan plate reader (Titertek-Berthold, Berthold Detection Systems GmbH,
Pforzheim, Germany), at 450 nm. The cut-off value was established based on the mean optical density
(OD) of negative control sera plus 2 standard deviations.

Statistical analysis

The data obtained in the present study were subjected to statistical analysis of variance (ANOVA). The
obtained data were expressed as mean standard deviation (± SD). Values of p ≤ 0.05 were considered to
be statistically signi�cant. Statistical analysis were performed using SPSS version 26 software (SPSS
Inc, Chicago, IL, USA).

Results
The level of Fasciola infection in all investigated ewes was determined at the beginning of infection via
estimation of F. gigantica eggs (eggs per gram; e.p.g) in feces. Animals were selected to represent equally
infected groups according to mean (e.p.g) as described in table (1). It was found that animals in each
group were infected by 2–5 e,p.g in their feces. The level of Fasciola circulating antigen (FCAg) in sera of
these animals was ranged from 0.703 ± 0.17 to 0.766 ± 0.24 at the zero day of the experiment using
ELISA. Following up the variation in mean e.p.g in their feces and the value of FCAg in their sera was
demonstrated during the �rst four weeks of the experiment (Table 1). It was noticed that the level of
infection by eggs in feces and by FCAg sera of animals in G-2 and G-4 still present without changes till
the day 21st of the experiment, without signi�cant difference in their values between this two groups.
While the mean number of e.p.g and FCAg decreased after the 1st week post treatment by TCBZ in G-3 as
well as in G-5 that treated by combinations of TCBZ and Viteselen. Complete disappearance of eggs from
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feces of G-3 and G-5 treated ewes was recorded at 21st d.p.t., Moreover; the value of FCAg was decreased
to negative at the 14th d.p.t in both groups.

Table 1
Estimation of F. gigantica eggs in feces and circulating Ag in sera of the investigated sheep groups

during the study period (mean ± SD).
Sheep groups Tested values Observation period

zero d.b.t. 7th d.p.t. 14th d.p.t. 21st d.p.t.

G-1

(Healthy non infected)

No. still shed
eggs

0.0 0.0 0.0 0.0

Mean e.p.g 0.0 0.0 0.0 0.0

Mean ELISA OD 0.031 ± 
0.11

0.028 ± 
0.13

0.030 ± 
0.21

0.033 ± 
0.16

G-2

(infected non-treated)

No. still shed
eggs

5/5 5/5 5/5 5/5

Mean e.p.g 2–5 (3.6) 2–5 (3.2) 2–5 (3.4) 2–5 (3.4)

Mean ELISA OD 0.722 ± 
0.20

0.731 ± 
0.11

0.755 ± 
0.24

0.776 ± 
0.19

G-3

(Treated by TCBZ only)

No. still shed
eggs

5/5 3/5 2/5 0/5

Mean e.p.g 2–4 (3.2) 1–3 (1.6) 1–2 (1.2) 0.0

Mean ELISA OD 0.715 ± 
0.18

0.532 ± 
0.21

0.066 ± 
0.12

0.036 ± 
0.25

G-4

(supplemented by
Viteselen )

No. still shed
eggs

5/5 5/5 5/5 5/5

Mean e.p.g 2–4 (3.2) 2–5 (3.4) 2–5 (3.4) 2–5 (3.6)

Mean ELISA OD 0.655 ± 
0.21

0.703 ± 
0.17

0.709 ± 
0.24

0.728 ± 
0.15

G-5

(TCBZ and Viteselen.)

No. still shed
eggs

5/5 3/5 2/5 0/5

Mean e.p.g 2–5 (3.4) 1–2 (1.4) 1&2 ( 0.6) 0.0

Mean ELISA OD 0.766 ± 
0.24

0.511 ± 
0.13

0.052 ± 
0.22

0.033 ± 
0.20

* d.b.t.= day before treatment. *d.p.t.= Day post treatment. *e.p.g = eggs per gram. *OD = Mean Optical
density.

Concerning improvement in the investigated clinical parameters in different treated groups, a signi�cant
improvement (p < 0.05) was recorded in G-5 followed by those in G-3, non-signi�cant improvement was
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recorded in animals of G-4, in comparison with infected non-treated animals in G-2. The level of
improvement in animals in G-3 to G-5 increase with increasing in the time elapsed post treatment. The
pattern of improvement was recorded in comparing with the changes in hematological parameters (RBCs,
Hb and TLC) before and after treatment (Table 2). A slight non-signi�cant improvement was recorded at
21st d.p.t., while signi�cant improvement was noticed at 60th d.p.t. The highest improvement was
recorded in G-5, followed by G-3, while mild non-signi�cant improvement was recorded in animals of G-4
at the end of the observation time (60th d.p.t.).
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Table 2
Hematological parameters of the investigated sheep groups through the study (mean ± SD).

Observation period Sheep groups Evaluated Parameters

RBCs(x106/µL) Hb (g/dl) TLC(x10³/µl)

0 d.b.t. G -1 9.70 ± 0.10a 11.53 ± 0.11ª 8.85 ± 0.01a

G -2 7.10 ± 0.30b 8.30 ± 0.04 b 15.56 ± 0.60b

G – 3 7.50 ± 0.20b 8.17 ± 0.30 b 14.70 ± 0.20 b

G – 4 6.99 ± 0.70 b 7.99 ± 0.34 b 13.93 ± 0.21 b

G – 5 7.40 ± 0.60 b 8.37 ± 0.22 b 15.56 ± 0.04 b

21st d.p.t. G -1 9.95 ± 0.11a 11.51 ± 0.31ª 8.88 ± 0.02a

G -2 7.10 ± 0.11b 6.11 ± 0.31b 15.31 ± 0.31b

G – 3 7.93 ± 0.18b 7.16 ± 0.13b 12.73 ± 0.20b

G – 4 7.40 ± 0.20b 7.47 ± 0.30b 13.18 ± 0.20b

G – 5 7.70 ± 0.10b 7.83 ± 0.11b 11.10 ± 0.01b

40th d.p.t. G -1 9.75 ± 0.12a 11.56 ± 0.10ª 8.80 ± 0.41a

G -2 7.40 ± 0.14b 6.61 ± 0.36b 14.26 ± 0.34b

G – 3 8.04 ± 0.18b 8.56 ± 0.13b 10.73 ± 0.20b

G – 4 8.01 ± 0.12b 8.16 ± 0.10b 11.60 ± 0.41b

G – 5 9.40 ± 0.60a 11.37 ± 0.22ª 8.96 ± 0.04a

60th d.p.t. G -1 9.38 ± 0.14a 11.55 ± 0.13ª 8.81 ± 0.31a

G -2 7.10 ± 0.14b 6.11 ± 0.36b 15.66 ± 0.34b

G – 3 8.08 ± 0.14 b 8.19 ± 0.36b 09 .76 ± 0.34b

G – 4 8.03 ± 0.18b 8.66 ± 0.13b 10.53 ± 0.20b

G – 5 9.60 ± 0.30a 11.51 ± 0.04a 8.83 ± 0.60a
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Table 3
Variations in values of liver enzymes of the investigated sheep groups

through the study period (mean ± SD).
Observation times Sheep groups Evaluated Parameters

AST (U/L) ALT (U/L)

0 d.b.t. G -1 25.19 ± 0.14a 15.06 ± 0.24a

G -2 40.76 ± 0.06 b 38.18 ± 0.16b

G – 3 35.99 ± 0.05 b 35.46 ± 0.41 b

G – 4 43.59 ± 0.08 b 36.46 ± 0.65 b

G – 5 39.59 ± 0.06b 37.46 ± 0.31 b

21st d.p.t. G -1 24.33 ± 0.12a 15.15 ± 0.22a

G -2 39.76 ± 0.06 b 39.78 ± 0.16b

G – 3 32.19 ± 0.01 b 35.47 ± 0.35 b

G – 4 36.59 ± 0.08 b 38.46 ± 0.25 b

G – 5 39.39 ± 0.07 b 32.46 ± 0.14 b

40th d.p.t. G -1 23.13 ± 0.13a 15.04 ± 0.15a

G -2 49.97 ± 0.08 b 47.55 ± 0.55b

G – 3 35.69 ± 0.03 c 33.59 ± 0.08 c

G – 4 39.99 ± 0.05c 36.84 ± 0.55 c

G – 5 26.59 ± 0.08 a 14.46 ± 0.21 a

60th d.p.t. G -1 25.15 ± 0.11a 15.14 ± 0.11 a

G -2 46.76 ± 0.06 b 44.38 ± 0.13b

G – 3 31.65 ± 0.15c 32.96 ± 0.31 c

G – 4 34.59 ± 0.12 c 30.56 ± 0.25c

G – 5 25.18 ± 0.03 a 15.04 ± 0.65 a
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Table 4
Variations in oxidative stress and antioxidant biomarkers concentrations of the investigated sheep

groups during the study period (mean ± SD).
Observation
times

Sheep
groups

Evaluated Parameters

TAC

(mmol/L)

MDA

(nmol/ml)

SOD (SOD/ml

blood)

GSH

(U/L)

0 d.b.t. G -1 0.67 ± 0.04
a

10.96 ± 0.07a 258.21 ± 
2.09a

11.25 ± 0.11a

G -2 0.23 ± 0.13b 24.26 ± 0.24
b

140.44 ± 
1.10b

7.01 ± 0.34b

G – 3 0.21 ± 0.06b 26.11 ± 0.11
b

142.34 ± 
2.05b

8.01 ± 0.14b

G – 4 0.23 ± 0.08b 25.26 ± 0.41
b

150.44 ± 
1.11b

7.09 ± 0.24b

G – 5 0.22 ± 0.03b 23.28 ± 0.31
b

145.44 ± 
2.45b

7.07 ± 0.14b

21st d.p.t. G -1 0.65 ± 0.05
a

10.86 ± 0.06a 251.21 ± 
1.89a

12.21 ± 0.13a

G -2 0.25 ± 0.11b 32.26 ± 0.21
b

133.53 ± 
1.13b

6.01 ± 0.14b

G – 3 0.29 ± 0.03
b

22.86 ± 0.27
b

139.78 ± 
2.43b

9.24 ± 0.25b

G – 4 0.30 ± 0.07b 23.57 ± 0.12
b

135.75 ± 
3.53b

8.28 ± 0.18b

G – 5 0.37 ± 0.02
b

26.41 ± 0.11b 137.68 ± 
1.53b

9.24 ± 0.15b

40th d.p.t. G -1 0.69 ± 0.09
a

10.82 ± 0.15a 255.21 ± 
1.89a

11.27 ± 0.12a

G -2 0.28 ± 0.08b 31.26 ± 0.21
b

120.58 ± 
2.28b

8.08 ± 0.28b

G – 3 0.57 ± 0.03c 19.66 ± 0.13c 161.91 ± 
1.53c

10.02 ± 0.16c

G – 4 0.49 ± 0.14c 28.86 ± 0.07c 158.68 ± 
1.58c

9.28 ± 0.13c

G – 5 0.68 ± 0.01a 10.84 ± 0.10a 255.11 ± 
2.23a

11.24 ± 0.11a
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60th d.p.t. G -1 0.65 ± 0.07
a

10.86 ± 0.22a 259.23 ± 
1.83a

13.03 ± 0.14a

G -2 0.29 ± 0.06b 34.26 ± 0.14
b

110.54 ± 
1.25b

7.95 ± 0.39b

G – 3 0.58 ± 0.04c 27.95 ± 0.26c 167.78 ± 
2.03c

9.95 ± 0.15c

G – 4 0.47 ± 0.06c 29.86 ± 0.17c 159.65 ± 
1.53c

10.66 ± 0.13c

G – 5 0.66 ± 0.01a 10.81 ± 0.13a 257.78 ± 
1.64a

11.23 ± 0.17a

At the 60th d.p.t., the synergistic action of addition of TCBZ and Viteselen revealed high improvement of
the investigated parameters in G-5 animals which revealed non-signi�cant differences in comparison with
the healthy control group (G-1) as the following; (RBCs, 9.60 ± 0.30), (Hb, 11.51 ± 0.04) and (TLC, 8.83 ± 
0.60) respectively.

It was also noticed that the investigated liver enzymes (AST and ALT) showing the same pattern of
improvement in comparison with the control non treated group (G-2). As the highest signi�cant
improvement was recorded at 60th d.p.t. especially in (G-5) which revealed non-signi�cant differences in
comparison with the healthy control group; (AST, 25.18 ± 0.03), and (ALT, 15.04 ± 0.65) respectively as
described in table (3).

Following up the changes in the values of oxidative stress and antioxidant markers (TAC, MDA, SOD and
GSH) in different treated groups in comparison with healthy control one (G-1), the data in table (4)
showing that the highest signi�cant improvement in these parameters was recorded at the 60th d.p.t.
specially in G-5 treated by both of TCBZ and Viteselen. As there were non-signi�cant differences in the
improvement of the investigated parameters in G-5 in comparing with those of the healthy control group
as the following; (TAC, 0.66 ± 0.01), (MDA, 10.81 ± 0.13), (SOD, 257.78 ± 1.64) and (GSH, 11.23 ± 0.17).

All of the previous improvement re�ected also on the estimated reproductive hormones (Progesterone
and Estradiol). The improving was directly related also with increasing in the time post treatment
(Table 5). As previously recorded; there was a high signi�cant improvement at 60th d.p.t. specially in
animals of G-5 which revealed non-signi�cant differences in comparison with the healthy control group
as the following; (P, 2.01 ± 0.10) and (E, 1.71 ± 0.13) respectively.
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Table 5
Variations in some reproductive hormones concentrations in the investigated sheep

groups during the study period (mean ± SD).
Observation times Sheep groups Evaluated Parameters

Progesterone (ng/mL) Estradiol (pg/ml)

0 d.b.t. G -1 2.02 ± 0.02 a 1.72 ± 0.19 a

G -2 0.56 ± 0.07b 2.25 ± 0.05b

G – 3 0.58 ± 0.05b 2.28 ± 0.01b

G – 4 0.55 ± 0.06b 2.65 ± 0.03b

G – 5 0.54 ± 0.08b 2.35 ± 0.05b

21st d.p.t. G -1 2.10 ± 0.02 a 1.73 ± 0.16 a

G -2 0.57 ± 0.09b 2.45 ± 0.05b

G – 3 0.75 ± 0.05 b 2.27 ± 0.15b

G – 4 0.69 ± 0.11 b 2.49 ± 0.03 b

G – 5 0.51 ± 0.03 b 2.43 ± 0.08 b

40th d.p.t. G -1 2.04 ± 0.02 a 1.74 ± 0.14 a

G -2 0.56 ± 0.05b 2.41 ± 0.05b

G – 3 1.59 ± 0.09 c 1.89 ± 0.19 c

G – 4 1.35 ± 0.11 c 1.99 ± 0.02 c

G – 5 2.11 ± 0.03 a 1.70 ± 0.02 a

60th d.p.t. G -1 2.03 ± 0.02 a 1.74 ± 0.18 a

G -2 0.53 ± 0.11b 3.25 ± 0.05b

G – 3 1.12 ± 0.06 c 1.98 ± 0.14 c

G – 4 1.01 ± 0.15 c 2.88 ± 0.06 c

G – 5 2.01 ± 0.10 a 1.71 ± 0.13 a

Discussion
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Fascioliasis is a worldwide parasitic disease that causes public health problems and losses in the
infected ruminants' production. The infection with liver �uke adversely affects the general health
conditions of the infected animals as weakness, liver damage and decrease in fertility (Kaplan 2001).
Large varieties of �ukicide drugs are available but excessive dependence on anti-parasitic drugs may
cause resistance (Kelley et al. 2016). Moreover, treatment using �ukicides did not induce fast
improvement in the animal's condition due to the nature of damage that occurs in the liver cells due to the
parasitic infection (Shrimali et al. 2016). For these reasons, supplying the infected animals with minerals
and vitamins is important as they have important roles in improvement of animals' immunity and health
condition and also they play a critical role in oxidative and energy metabolism in ruminants which are
directly or indirectly involved in growth, production and reproduction (Ka�lzadeh et al. 2014) and (Zoidis
et al. 2018).

Therefore, the present study aimed to evaluate the synergistic effect of using Viteselen (as anti-oxidant)
with TCBZ (as speci�c anti-Fasciola drugs) on effective eradication of Fasciola and improvement the
body condition and productivity in group of sheep naturally infected with this parasite with reference to
some hematological, biochemical and oxidative stress parameters in sera as measuring of these
parameters could be useful in early diagnosis and prognosis of sheep fascioliasis and could be used to
monitor the progress of infection (Hodzic et al. 2013 and Bahrami et al. 2014)

In the present study, the level of Fasciola infection was determined for all selected ewes via estimation of
F. gigantica eggs but these eggs may be stored in the gall bladder and their shedding in feces was
affected by the rate of bile �ow and the presence of eggs in feces did not directly re�ect an active
infection. Moreover, false positive results may occur due to eggs' retention in the gall bladder for at least
2 weeks after successful treatment (El-Bahy et al. 2017). For these reasons and due to the importance of
determination the direct relation between time of eradication of the parasite and improvement in the
investigated parameters of the selected ewes, the present study depended also on determination the
presence or absence of F. gigantica circulating antigen in sera as the presence of circulating parasite
antigen in sera was directly related to presence of active infection (Taher et al. 2017).

The study proved that eradication of infection in the treated ewes was related directly to administration of
TCBZ alone or in association with anti-oxidant. Both treatments causing sharp decrease in the mean
number of e.p.g and the value of FCAg in sera of treated animals (G-3 and G-5) at 7th d.p.t while
complete disappearance of eggs from feces of these infected treated animals was recorded at 21st d.p.t.
Moreover, the value of FCAg was decreased to negative at the 14th d.p.t in both groups. Addition of anti-
oxidant re�ected in improvement of the other parameters in association with the treatment action of
TCBZ. High e�cacy of TCBZ in complete eradication of Fasciola infection was previously described by
several authors as it the only drug able to eradicate the early juvenile pre-mature �uke than other anti-
Fasciola drugs (El-Bahy et al. 2009).

Concerning the hematological parameters (RBCs, Hb and TLC) in the present study, it was found that
infected ewes showed signi�cant mean reduction in RBCs and Hb than that in the non-infected group.
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This result is supported by Yesuf et al. (2020) who reported severe anemia in sheep infected with
Fasciola. Moreover, the low mean values of total erythrocytes and Hb in the infected sheep might be due
to hemorrhage which follows the severe damage caused by extensive migration of young �uke and blood
sucking activity of the adult �uke (Radostits et al. 2007). Furthermore, the continuous drainage of iron
stores and depression of erythropoiesis due to in�ammation of liver could be responsible for reduction in
total RBCs and related components (Chandra et al. 2011). The presence of leukocytosis in the infected
ewes is supported by previous �ndings reported by Zhang et al. (2005) who stated that presence of
leukocytosis in case of Fasciola infection may be due to marked eosinophilia which is associated with
parasitic infection. The improvement of hematological parameters of the treated animals in the present
study was in agreement with Soliman (2015) as the author mentioned that vitamin E and Se
supplementation reduce the hemolysis of blood erythrocytes and enhance erythropoiesis.

Regarding to the level of liver enzymes (ALT and AST) in sera, it was revealed that there was an increase
in the level of these enzymes in sera of the infected group in comparison to the healthy one. The same
�ndings agreed with that reported by Pandya et al. (2015). This may refers to the toxic and mechanical
effects of Fasciola spp on liver cells which leads to release of intracellular hepatic enzyme to the
circulation that can increase their serum level (Hodzic et al. 2013 and Shrimali et al. 2016). Moreover, it
was noticed that the investigated liver enzymes (AST and ALT) showing the same pattern of
improvement which was recorded in the hematological parameters in the treated animals in comparison
with the control group. This may be due to the effect of Se and Vit E which decreased the activities of
AST and ALT to the normal level after treatment of animals from Fasciola as reported by Mehrdad
(2011).

Concerning the values of oxidative stress and antioxidant markers, it was found that the concentration of
(TAC, SOD and GSH) was signi�cantly lower in the infected non treated group than that in the control non
infected one. While the level of MDA increased in the infected non treated group. The highest signi�cant
improvement of these parameters was recorded at 60th d.p.t. especially in G-5 as the synergistic action of
addition of TCBZ and Viteselen revealed non-signi�cant differences in comparison with the healthy
control group. This was in agreement with Alhidary et al. (2014) who reported that adding vitamin E and
Se can increase serum TAC, SOD, GSH and decrease MDA to the normal levels. Deger et al. (2008) and
Ahmed et al. (2020) stated that supplying the animal with antioxidants reduces the oxidative stress in
tissues and prevents lipid oxidation. In addition, antioxidants have a cellular protective action that
resulted from parasitic invasion, Moreover, Hamam and Abou-Zeina (2007) noticed that administration of
Se and Vit E signi�cantly improved the level of serum antioxidant markers of sheep.

There is a relation between Fasciola infection and decreasing the fertility of infected animals due to
alternation of normal metabolism and balance of sex hormones (Kaplan 2001). Therefore, the present
study determined the variations in values of some reproductive hormones (Progesterone and Estradiol) in
the investigated sheep sera. Our study showed a signi�cant increase in Estradiol in the Fasciola infected
animals in comparison to the healthy group. The same results were reported by El-Khadrawy et al. (2008).
It was revealed that improvement in all of previous investigated parameters re�ected also on the
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estimated reproductive hormones in our study as it was found that E2 concentrations decreased
signi�cantly while, P4 increased signi�cantly in the treated groups in comparison to the control group.
Mejia et al. (1999) and Lacau-Mengido et al. (2000) reported that anti-parasitic treatment caused an
earlier onset of ovarian function following to the increased rate of growth.

Using of vitamins and trace minerals could enhance the animal immunity and improve its productivity
and support cell division, differentiation and growth. Moreover, vitamins have a cellular protective action
against oxidative stress that developed in damaged tissue due to the parasitic invasion (Soliman 2015).
Therefore, combinations of antioxidants and �ukicides drugs may be more effective than applying larger
quantities of any single product of them (Young and Lowe 2001).

In the present study, the highest signi�cant improvement (p < 0.05) in the clinical parameters among
different groups was recorded in (G-5) that treated by TCBZ and Viteselen, followed by animals in G-3
that treated by TCBZ only. While non-signi�cant improvement in different parameters was recorded in
animals in G-4 that received the anti-oxidant only, this was in comparison with infected non treated
animals in G-2. The non-signi�cant improvement in animals in G-4 was related to the presence of
infection; as this group did not receive TCBZ treatment. In the author's opinion; anti-oxidant improves the
general health conditions but it must associated by speci�c treatment that eradicate the present parasite.
Therefore, the highest improvement in general health condition of the infected animals was achieved
mainly by using a combination of speci�c treatment and the selected anti-oxidant as the condition
recorded in G-5 in the present study. The speci�c drug succeeded in getting rid of the parasitic load in the
animal, while the anti-oxidant improved its general health conditions. This was in agreement with Milad
et al. (2001) as they reported that sheep supplemented with a combination of selenium and vitamin E
showed better improvement in immunological and organ function parameters. This effect was higher
using a combination of these elements than supplementation with only one of the same element. It was
worthy to mention that there is a direct relation between the recorded improvement of the estimated
parameters in the present study and time elapsed post treatment in most cases; this was clear at 60th
d.p.t. This was in agreement with Moeini and Jilani (2014) and Soliman (2015) who stated that the
supporting action of anti-oxidant improves the immune response of the body and this increased with time
post treatment.

Conclusion
Administration of Viteselen as a speci�c anti-oxidant in combination with Triclabendazol succeeded to
improve the hematological and biochemical parameters, health condition and reproductive performance
of the affected ewes in the present study.
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