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Abstract

Dede S., Y. Deger, T. Kahraman, S. Deger, M. Alkan, M. Cemek: Oxidation
Products of Nitric Oxide and the Concentrations of Antioxidant Vitamins in Paarasitized Goats.
ActaVet. Brno 2002, 71: 341-345.

Thestatus of nitric oxide oxidation products and antioxidant vitaminswereinvestigated in goats
infected with endoparasites and blood parasites (Trichostrongylidae sp. + Protostrongylidae sp. +
Eimeriasp. + Babesiasp.), inthisstudy. Eighteen goatswerenaturally infected with these parasites
and ten healthy goats served as controls which had been treated with antiparasitic drugs after
parasitological examinations were carried out. The concentrations of nitric oxide oxidation
products (nitrate, nitrite) and antioxidant vitamins (vitamins E and C, B-carotene and retinol) were
determined spectrophotometrically in the blood serum of all goats. The results were expressed as
nitrate (ug/ml) 7.25+ 1.31- 4.69+ 0.32; nitrite (ug/ml) 1.52 + 0.39-1.64 + 0.19; vitamin E (mg/100)
0.13+ 0.05-0.42 + 0.02; vitamin C (mg/100 ml) 1.49 + 0.26-1.46 + 0.15; retinol (g/100 ml) 201.51
+ 15.69-234.081 + 45.15; B-carotene (g/100 ml) 62.71 + 7.14-53.95 + 3.82. In conclusion, nitrate
concentrations of theinfected group were higher than controls (p < 0.05) whereasvitamin E levels
of theinfected group were lower than the control group (p < 0.05). The concentrations of the other
indices examined were not statistically different between groups. These results suggest that the
parasiticinfectionshavedirect effects on the concentrations of vitamin E, animportant antioxidant,
and on the increase of nitrate levels which may result from the pathophysiological effects of the
parasitic infections.
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There are important changes in the biochemistry of hosts suffering from parasitic
invasions depending on the species of the parasites and the sites of the hosts they invade
(Aksakal and Ozer 1987; Ozer et al. 1995, Russel and Mc Dowell 1989).
Gastrointestinal parasitesin goats cause anemiaby decreasing the amount of haemoglobin
(Hb) and the numbers of erythrocytes (Deger 1990; Ozer et a. 1995). Intra-erythrocytic
parasites (Babesia, Plasmodium) metabolise Hb. Asaresult, thefree O, and H,O, increase
lipid peroxidation (Deger 1990; Ginsburg and Atamina 1994).

NO isabiologic mediator in biochemical reactions, and physiologically, itissynthesised
from L-arginine by NO synthase employing cofactor NADPH. In the host the levelsof NO
arisein some pathologic situations. In the body the NO is oxidised to NO, and NO; within
avery short period of time. This short duration in the conversion of NO to NO, and NO,
makes it difficult to accurately measure the concentration of NO. Therefore, by
determining the amounts of NO,, and NO; the levels of NO can be assessed (Bredt and
Snyder 1994; Moncada etal. 1991; Torreilles and Guyerin 1995).

Anti-oxidant vitamins such as E, C, and A protect the cells from damage against free
oxygen radicals generated as a result of parasitoses (Chuenkova et al. 1989,
Medzyavichyus et a. 1989). Vitamins A, C, E, thiamin, riboflavin, pantothenic acid,
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biotin, and folic acid have a protective role on theliver (Russel and Mc Dowell 1989).

This study investigated the NO products and the levels of antioxidant vitaminsin goats
infected with parasites (Trichostrongylidae sp + Protostrongylidae sp + Eimeria sp +
Babesia sp).

Materialsand Methods

Hair goats (n = 28) that were used for the experiment had a body mass of 25-30 kg and age of 3-4 years. The
animal sweremaintained in acontrolled environment (paddock) that mimicked their natural habitat. Faecal samples
obtained from animals under study were analysed for helmith eggs and larvae, and cysts and oocysts of protozoa
by sedimentation and saturated salt solution of Fulleborn (Celikkol 1995) and flotation by Baermann’stechnique,
and blood was obtained from the ears and was examined for blood protozoain haematological slides (Celikkol
1995). In addition, in the faeces of the infected group, eggs and oocysts were counted by the method of McMaster
(Celikkol 1995). According to the analysis of the faeces, 18 goats were found to be infected with a mixture of
(Trichostrongylidae sp + Protostrongylidae sp + Eimeria sp + Babesia sp.), other ten goats were parasite free.
They were treated with anti-helminthic agents (Rafoxanide + Albendazole + Sulfamezatin) twice, at a one-week
long interval against any parasitic contamination. Fifteen days following the last treatment, the goats were
examined using the same methods as above. These animals were used as controls after it was demonstrated that
they werefreeof parasites. Serawere obtained from both groups after bleeding theanimalsaspreviously. Theblood
samples of control group were collected after last exam that has shown the goats are parasite free. The
concentrations of oxidation products of serum NO were determined by coupling reagent (Sthar 1977). Analysis
of vitamin C were made by employing the methodsof Omaye et al. (1979), vitamin Eby M artinek (1964), and
[B-carotene and retinol by Suzuki and Katoh (1990). The results of the experimental findings were analysed
statistically using Duncan'’ stests.

Results

Eggs of Trichostrongylidae sp were detected by flotation, oocysts of Eimeria and
larvae of Protostrongylidae sp were found by Baermann’s technique. Babesia sp were
found in the blood samples obtained from the ears or tails. The outcome of the
sedimentation experiments was negative for helminth eggs. By employing the method of
McMaster, the egg numbers of Trichostrongylidae sp were 6400/g, and the oocysts of
Eimeria sp were 4800/g.

Tablel
Concentrations of oxidation products of NO and antioxidant vitaminsin the sera of goats infected
with parasites (mean + SD)

Parameters Patients (n = 18) Controls (n=10)
Mean + SD Mean + SD
Nitrate (ng/ml) 7.25+1.31* 4.69+0.32
Nitrite (ug/ml) 152+0.39 1.64+0.19

*p<0.05
Table2
Concentrations of antioxidant products vitaminsin the sera of goats infected with parasites (mean + SD)

Parameters Patients (n = 18) Controls (n=10)
Vitamin E (mg/200 ml) 0.13+ 0.05* 0.42+0.02
Vitamin C (mg/200 ml) 1.49+0.26 1.46+0.15

Retinol (/100 ml) 201.51 + 15.69 234.08 £ 45.15

[3-carotene (g/100 ml) 62.71+£7.14 53.95+3.82

*p<0.05
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The biochemical findings obtained after the study are summarised in Tables 1 and 2.

Theresults of statistical analysis showed that in the infected group the concentrations of
nitrate, as evaluated by Duncan’ stest, increased significantly (p < 0.05) while the levels of
vitamin E decreased (p < 0.05). There was no significant change in the levels of nitrite,
retinol, 3-carotene and vitamin Cin any group.

Discussion

In a number of studies, it has been demonstrated that in the cells of hosts infected with
different species of parasites, the amount of reactive oxygen radicals which cause lipid
peroxidation are increased, thereby causing cell and tissue damage (Sarin et al. 1993;
Smith and Bryant 1989; Stocker et a. 1986). Intra-erythrocytic parasites metabolise
haemoglobin and produce O, which causes oxidative stress (Ginsburg and Atamina
1994; Mishra etal.1994). Inaddition, it hasbeen reported that endoparasiteslike Fasciola,
Trichostrongylus and Eimeria cause lipid peroxidation (D ede et a. 2000).

It has been widely reported that the concentration of NO synthesized physiologically
increasesin some pathol ogic circumstances, andit actsasafreeradical (Bredt and Snyder
1994; Moncada et a. 1991; Torreilles and Guyerin 1995). In this study, it was
demonstrated that the concentration of nitrate increased significantly in goatsinfected with
parasites (p < 0.05). In experimental leishmaniosis in rats, Bories et al. (1997)
demonstrated that there was an increase in serum nitrate levels. They point out that elevated
serum nitrate concentrations can be used as differential diagnostic criteriain the follow up
of patients with visceral Leishmaniosis.

Antioxidant systems comprising vitamins have a cellular protective action against
oxidative stress resulting in cell, organ and tissue damage as a result of parasitic invasion
(Dede etal.2000; Mishra etal. 1994; Smith and Bryant 1989). Das etad. (1994) have
proposed that, since parasites damage the cellswhich synthesise the molecules carrying the
anti-oxidative agents, a decrease in the numbers of such cellsis natural. Babesia sp. cause
oxidative degeneration in erythrocytes while Eimeria sp. cause epithelial lesions.
Gastrointestinal worms like Trichostrongylidae sp cause damage in the cellular lining of
gastrointestinal tissue, and pulmonary wormslike Protostrongylidae sp. damage the cell's of
thelungtissue (Aksakal and Ozer 1987; Awadalla etal. 1993; Das eta.1994; Dede
etal. 1997; Dede etal. 2000; Ginsburg and Atamina 1994; Mishra et al. 1994).

In this study the levels of serum vitamin E were found to be significantly lower in the
infected group (p < 0.05) than in the control group. Sarin et a. (1993) found that in hosts
infected with different parasitesthe concentrationsof vitamin E fell in comparisonto healthy
controls, thus supporting the findings of this study.

It has been reported that serum vitamin C levels decline in sheep infected with Fasciola sp
(Gameel 1982) and Trichostrongylidae sp. (Dede et a. 1997) while infections with
Plasmodium sp. result in the opposite Situation (Sarin et a. 1993; Stocker et a. 1986). In
addition, adecreasein the concentration of vitamin A inanimalsinfected with parasiteshasbeen
reported (Awadalla et al. 1993; Das et al. 1994; Hautvast et al.1998). However, in this study
no significant differenceswerefoundin the concentrationsof retinol and itsprecursor 3-carotene
between the infected and control groups. These findings indicate that the concentrations of
vitamins A and C are affected by the types of parasites and the hosts they invade.

Itisconcluded that the eevated levels of nitrate concentrationsin serum of goatsinfected with
parasitesisaresult of damage caused by the invasion. While there was a significant decrease in
the concentration of vitamin E, there were no significant changes in the concentrations of other
anti-oxidant vitamins (vitamin C, 3-carotene and retinol) which are responsiblefor protecting the
cellsfrom damage caused by lipid peroxidation. It isproposed that variationsin the concentrations
of thesevitaminsisdictated by thetypes of the parasites and hogtsthey invade.
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Stanoveni oxidacnich produkti oxidu dusi¢ného a koncentrace antioxidac¢nich
vitaminu u koz s parazitarnimi nakazami

V této studii byla stanovena koncentrace oxidacnich produktd oxidu dusi¢ného
a antioxidacnich vitamini u koz infikovanych endoparazity a krevnimi parazity
(Trichostrongylidae sp. + Protostrongylidae sp. + Eimeria sp. + Babesia sp.). U osmnécti
koz ptirozené infikovanych témito parazity a deseti zdravych koz slouZicich jako kontrola
bylo po 1é¢bé antiparazitikem. Koncentrace oxidacnich produktd oxidu dusi¢ného
(dusi¢nany, dusitany) a antioxida¢nich vitamint (vitamin E a C, -karoten a retinol) byla
stanovena spektrofotometricky v krevnim séru koz. Vysledky byly vyjadfeny jako dusi¢nan
(Mg/ml) 7.25 £ 1.31-4.69 % 0.32; dusitan (Hg/ml) 1.52 * 0.39-1.64 + 0.19; vitamin
E (mg/100) 0.13 £ 0.05-0.42 £ 0.02; vitamin C (mg/100 ml) 1.49 +0.26-1.46 £ 0.15; retinol
(g/100ml)201.51 £15.69-234.081 £45.15; B-caroten (g/100 ml) 62.71 +7.14-53.95 + 3.82.
Koncentrace dusi¢nant byla u infikované skupiny vyssi (p < 0.05), zatimco obsah vitaminu
E byl niz8§i nez u skupiny kontrolni (p < 0.05). Koncentrace ostatnich stanovovanych
ukazateldl se mezi skupinami statisticky neliSila. Tyto vysledky naznacuji, Ze parazitarni
infekce ma pfimy vliv na koncentraci vitaminu E, dleZitého antioxidantu, a zvySeni obsahu
dusi¢nand, coZ miZe byt vysledkem patofysiologickych vlivil parazitarni infekce.
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