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ABSTRACT

PGE is a principal cause of losses in sheep manufacture. The present study aimed to assess
oxidative stress and serum biochemical status in sheep with PGE. Fifteen adult sheep infested
with PGE and seven control adult sheep were involved in this study, clinical signs and fecal
examination findings were recorded, as well blood samples were taken to investigate serum
biochemical variations and oxidative stress biomarkers status. The most consistent clinical
signs recorded in affected sheep include weight loss, diarrhea, and anemia with pale
conjunctival mucous membranes and generalized weakness. Significant increase in Hydrogen
peroxide activity along with significant decrease in total antioxidant capacity and Catalase
activities was detected in diseased group. Significant decrease in total protein, albumin, Zinc
and iron was observed in diseased group. In the current investigation, oxidant/antioxidant
imbalance along with the alterations in biochemical findings was detected in sheep with
parasitic (GE). These findings support that PGE associated with oxidative stress and this
procedure may be related to the resulting clinical signs.
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INTRODUCTION
Sheep manufacture is an essential part for meat resource and consumption of human in Egypt
and services to improve the rural areas. In Egypt total sheep population was estimated at 5.5
million heads, most of them allocated in Nile-Delta (Statistics of Live Stocks, 2011).
Helminthosis and nutritional aspects are the two chief issues that may result in depletion of
sheep production (Dorny et al., 1996). Many authors stated that certain sheep GI parasites are

of public health significance and they were implicated in zoonotic transmission to human
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either by direct contact with sheep feces or indirectly through consumption of polluted food
or water (Ralph ef al.,2006; Byomi et al.,2010;Feng and Xiao,2011).Clinical manifestations
of PGE, as diarrhoea, and mortalities occur mainly in lambs (Sargison, 2011). Sub-clinical
signs, as weight loss and reduced growth, are possibly more significant to a modern livestock
manufacture targeting for enhancement of production (Taylor, 2009). Oxidative stress is a
consequence of the increase in production of free radicals and reactive oxygen species (ROS),
and/or the reduction in antioxidant protection, results in damage of DNA, enzymes and
membranes and prompts deviations in the activity of the immune system and in the structure
of basic biopolymers which, in sequence, may be related to several health ailments (Trevisan
et al., 2001). In a number of investigations, the amount of reactive oxygen radicals increased
in cells of hosts infected with various species of parasites (Abd Ellah, 2010). The purpose of
this study is to define the laboratory alterations in parasitic gastroenteritis infected sheep with

special emphasis on oxidant-antioxidant status associated with this disease.

MATERIAL AND METHODS

Animals:

Fifteen adult native breed sheep infested with PGE (n =15) with age range from one year to 3
years old were evaluated in this study. The present investigation was carried out in the
Teaching Hospital of Faculty of Veterinary medicine and Infectious Diseases, Cairo
University; all the fifteen sheep were confirmed positive to have PGE on basis of history,
clinical signs and fecal examination. Control sheep (n = 7) with the same age were involved.
Selected control group were thoroughly clinically examined, fecal samples were taken from
each control sheep and examined microscopically to ensure they are parasitologicaly free.
The criteria for inclusion of control group depended on fecal examination, and absence of
clinical signs. Each animal was subjected to comprehensive clinical examination and clinical
signs were recorded.

Blood sampling and fecal examination:

Blood samples were obtained from jugular vein in EDTA- containing tubes, heparin tubes and
plain tube to separate serum and plasma samples .The blood in plain tubes were conserved in
slanted position for about 2 h and then refrigerated at 4°C overnight for separation of serum.
Concentration floatation technique using saturated salt solution and microscopic examination

were carried out according to Soulsby (1982).
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Estimation of serum biochemical parameters:

Serum samples were used to determine total protein, albumin, cholesterol, BUN, creatinine,
zinc and iron (Bio-Diagnostic Company Egypt, Spectrum Diagnostic Egypt). Assessment of
these parameters was performed manually using spectrophotometer (APEL, PD-303S, Japan)
as stated by manufacturer instructions.

Estimation of oxidant-antioxidant status:

Plasma samples were used for assessment of catalase, total antioxidant capacity and hydrogen
peroxide using respective test kit (Bio-Diagnostic Company-Egypt). Estimation of these
parameters was done manually using spectrophotometer (APEL, PD-303S, and Japan)
according to manufacturer instructions.

Statistical analysis:

Results of diseased sheep were compared to control data, calculation of mean + SEM, and
data judgment were done using student t-test (STATISTICA for Windows, version 5.1., Stat
Soft, Inc.) .P < 0.05 considered significant.

RESULTS

The most consistent clinical signs recorded in diseased sheep include weight loss, diarrhea,
and anemia with pale conjunctival mucous membranes and generalized weakness.

The examination of fecal samples revealed the presence of parasitic eggs on microscopic
examination of diseased group.

Status of oxidative stress biomarkers is shown in (Table 1). Significant increase in Hydrogen
peroxide activity along with significant decrease in total antioxidant capacity and Catalase
activities were observed in diseased group. Serum biochemical changes are recorded
(Table 2). Significant decrease (P < 0.05) in total protein, albumin, Zinc and iron was
observed in diseased group. No statistical significance were recorded in BUN, cholesterol and

creatinine.
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Table (1): Status of oxidative stress biomarkers in healthy and diseased groups. P < 0.05

considered significant.

Parasitic gastroenteritis

parameters Healthy group P value
group
Hydrogen
peroxide(mM/L) 0.209 £ 0.096 0.735 £ 0.171 0.0025
Catalase (CAT) U/L 236.11 £ 16.04 140.90 = 11.6 00.041

Total antioxidant

capacity (TAC) mM/L

0.84 = 0.31 0.40 = 0.14 0.032

(Table 2): Serum biochemical evaluation in diseased group compared with the apparently

healthy group. P < 0.05 considered significant.

Parasitic
parameters Healthy group P value
gastroenteritis group

Zinc (ng/dl) 63.85 +2.92 43.88 +3.19 0.0047
Iron (pg/dl) 101.61 = 8.59 69.90 = 9.26 0.0327
Total protein ( g/dl) 5.60 = 0.27 3.63 £ 0.15 0.00043
Albumin ( g/dl) 2.73 £0.26 1.77 £ 0.14 0. 015
Cholesterol (mg/dl) 56.50 +£7.3 59.87 £ 9.55 0.38
Blood urea nitrogen
(mg/dl) 13.88 £ 2.56 12.29 £2.06 0.25
Creatinine (mg/dl) 1.44 £ 0.36 1.59 + 0.13 0.31
DISCUSSION

Helminthiasis, especially parasitic gastroenteritis, pose a serious health hazard and a
restriction to the efficiency of small ruminants due to the accompanying morbidity, mortality,
cost of treatment and control procedures (Nwosu et al, 2007). In the present study, anemia
and pale mucous membranes were recorded in all the cases as the parasites in the gut
depresses absorption and cause various deficiencies resulting in anemia. In some cases, it may
be anaplastic due to exhaustion of bone marrow occur due to chronic hemorrhages in the gut

via blood sucking parasites (Sastry 2001). Parasitic gastroentritis is a chronic disease which
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leads to chronic anaemia, weakness, emaciation and progressive weight loss (Kahn and Line,
2005). The reduction in total serum protein and albumin detected in the current study agreed
with the earlier reports of Ashok et al. (2005), Jas et al. (2008) and Ahmed et al. (2015).
Excessive amounts of serum proteins leak into the parasitized intestines as a consequence to
increase mucosal permeability is correlated with hypoalbuminemia and therefore the resultant
hypoproteinemia in sheep infected by parasitic gastroenteritis (Chiejina 1987). The decrease
in total serum protein and serum albumin is a frequent finding of PGE and the resultant
protein losing enteropathy (Soulsby1982). In the current study, zinc concentrations were
significantly affected by parasitic infestation when compared with control group. This result
agreed with the earlier reports of Siddiqui and Cameron (2005). Zinc deficiency has been
reported to decrease in other intestinal parasites (Ertan et al., 2002), the poor intake and
impaired absorption of zinc might be factored in zinc deficiency (Marilyn and Kristine,
2000); Analysis of the serum iron revealed significant reduction in diseased group.
This reduction of serum iron level in infected sheep could be occur due to the prolonged
erythropoiesis to compensate for blood loss leading to reduction of iron stores (Abakar et al.
2000). Trace elements have an essential purpose in the inhibition of free-radical-encouraged
injury to tissues to keep animal health and productivity (Oteiza ef al. 1995). low serum trace
elements levels have been stated in parasitic diseases (Tasci ef al. 1995).The Depression in
serum trace elements concentrations in parasitized animals might attributed to malnutrition
and alteration of nutritional absorption (Seyrek et al. 2009). Oxidative stress is a recent field
of investigations in ruminant medicine and has been associated in various disease processes
(Celi, 2011). Host responds against parasites by a number of ways including the production of
reactive oxygen species (ROS) by immune effector cells, which play a role in killing or
ejection of parasites from their host and thereby prevent the establishment of infection
(Ben-Smith ez al.,2002). Free radicals are formed endlessly by regular metabolic processes,
but their frequency of production increases during definite parasitic infestations (Heidarpour
et al.,2012) .The increase in oxidant marker (hydrogen peroxide) together with reduction of
antioxidant markers (total antioxidant capacity and catalase), are indicators of oxidative stress.
Catalase showed significant decrease in diseased sheep in the present study. Catalase is
responsible for H202 elimination and thus it afford defense against destructive influence of
H202 leading to rise RBCs lifetime (Baghshani ez al 2011). Plasma level of ROMs “reactive

oxygen metabolites” is a reflection of free radical production (Miller et al., 1993). ROMs is a

- pptactmed  Fuae 76 .20 % 607 — 606 /2078/ 605




Shiman Ghanem Yehin

term that contains not only oxygen-centered free radicals as superoxide anion and hydroxyl
radical, but moreover some non-radical derivates of oxygen, as hydrogen peroxide, and
hypochlorous acid (Reilly et al., 1991). TAC can reveal the total antioxidant capacity of the
serum which acts contrary to strong free radical reactions potently leading to oxidative
impairment of biomolecules such as lipids, proteins, and DNA (Kosecik et al. 2005).

CONCLUSION

In the present study, the decreased concentrations of TAC and catalase coupled to the
increased concentration of hydrogen peroxide may be related to decreased antioxidant
capacity.It can be concluded from the present study that parasitic gastroenteritis in sheep
induces changes in oxidant/antioxidant status. These alterations may contribute to the

development of clinical signs.
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