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AN experiment was designed to investigate the offect of fortify-
ing rations with Zine andjor Selenium on physiological per-

formance of fasciola infected ewes, Biweekly blood samples,

for 8 weeks period, from thirty naturally fasciola infected Barki

ewes were taken and analysed for packed cell volume (PCV),
haemoglolbin concentration (IIh), erythrocyte and tofal Teuco-
cyle and it's differential counts. Three Wintrobe indexes (MCV,
MCH and BICHC) were also calculated. PBlood plasma Zinc
and Selenium were determined. Feacal parasite egg was also
counted, Results indicated thaf adding Selenivm alone or in
combination with Zine to the ration  significantly increased
erythrocyte counts but decreased leucocyle counts as compared
to adding Zinc alone. The decrease in tatal leucacytes  hy
adding Selenium or Selenium with Zine was reflected in a
significantly deerease in lymphooyies, neunfrephils, eosinophils
and basophilic cells. Monocytes was significantly decreased by

Zine, fortification a5 compared io other treaiments PCV  as

well as Hb were significantly  increased by Selenium  and
ZinefSelenium fortification. Resulls also showed that MCV and
MCH decreased but MCHC increased significantly by treatments
not Zine fortification alone Bwes hody weight and nlasma
Zine were not significanily different ns a vesult of different
treatments. Blood plasma Scolenium was increased after Selenium
fortification. Throughout the & weeks of the exnarimental
period, erythrocytes, PCY, Tib, MCHC. plasma Zine, Selenium
and body weight had steadily inereased Tolal and differential
feucocytic counts except that of the basophily as well as MCH
and MOV were (locreased.
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Fascioliasis is 2 Widtspiead disease of callie and sieep (Daws, 1963 and
Soulsby, L9743). The prevalence of infeclion with Fusciola sp. among cattie
had also been reporied by many researchers (Combanas, 1966 and Baben-
kass ¢t al., 1868). The infeetion reduces miik yierd and meal quality as well
as decreases body weighl gain, wool qualily and feed conversion efficiency
(Pantilouris, 1965; Duell, 1975 and Hope et ai., 1877). The parasite was also.
found to cause decrease in erythrocyte counts, naemocglobin level, aibumig
and inorganic phosphorus (Jennings et ak, 1965; Morshkin ep al.,  1965;
Holms, 1968 and El-Magdoub, 1970). On the other hand leucoeytosis asso-
ciated with eosinephillia as well ag high bioed plasma protein were reported
by (Balbo et al.,, 1973 and Issoref ef ei, 1977). High plane of nutrition, how-
EVer may counieracl the damage caused by the fiukes. Infected ammals fed.
on high protein rationg with or without trace elements level and packed
cell volume (Dimiroy et al., 1978 and Oacly ei al, 1879). Therefore the ob-
Jective of the present study was {o investigate the effecis of fortifying rations.
with zine and/or selenium on the haematological picture of fusciola infectey.
ewes.

Material ang Methods

Animals, feeding und management

Thirty naturaily fasciola infected Barki ewes of the same age and weight
Wwere used in the present study. Ewes were leff to graze on berseem Tri-
Toliwm a.‘.emndrmum) and offered g daily allowance of about 450 gm. of straw
and 150 gm. of cotton seed cake per day, (Morrison, 1957) in addition to
19 ordinary salt and 29% caleium carbonate of rations weight. Animals were
divided randomly into 3 groups of 10 each which were kept in separate
barnes. Ewes in the first group were singly  drenched daily with 60 ppm
Zine as zine oxide. Ewes in the second £roup were drenched daily with 0.15
ppm selenium as sodium selenite per ewe while those in the third  group
were drenched with both zinc and selenium at the same Previously mentioned.
levels per ewe.

Data, sampling collection and analysis

Biweekly blood samples, for eight weeks period, were taken from eachs
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animal by Jagular puncture into heparinized test tubes. Blood samples were
analyzed for packed cell volume (PCV), haemoglobin concentration (Hb)
and erythroeyte and total leucocyle counts, within 30 min. of sampling. PCV
and Hb were determined according to the method described by Oser (1965)
and erythrocytic and leucocytic counts were conducted on an Ao Brightline
haemocytometer. Differential leucocytes  distribution was determined using
Leishman’s stain blood film,

Three wintrobe indexes

Mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH)
and mean corpuscular haemoglobin concentration (MCHC) were calculated
using the formulas proposed by Schalm (1965). Samples were then centri-
fuged at 886 Xg for 20 min. to cbtain plasma samples. Blood trace minerals
in plasma samples determined using the methods of Mille et al. (1967) and
AOAC procedure (1975). Feacal parasile egg counis were carried out as
described by Lapage (1965). Ewes were weighted every two weeks to the
nearest 100 gm,

Data was analyzed as 3 x 4 factorial arrangement of treatment in com-
pletely randomized design as described by Snedecor and Cochran (1969).
Specific differences between treatments were tested using Duncan’s Multiple
Range Test.

Resulis and Discussion

Resulls indicated that adding selenium alone or in combination with zinc
to the ration significantly (P < 0.01) increased the number of erythrocytes:
in blood of infected ewes as compared to adding zine alone (Table 1). Roland
et al. (1979), Said and Handols (1980) and El-Sayed et al, (Under Publi-
cation) found that infection with fascioliasis decreased erythrocyte counts.
The last authors working on the same bread of infected ewes, found that
RBC reached a low value compared with all of our values (Table 1). These
results might give an indication about the beneficial effects of given Lrace
minerals to infected ewes. It was also found, throughout the present experi-
ment, that as period of treatment progressed their was a significantly
(P < 0.01) progressive increase in blood erythrocyte counts, However, the
rate of increase differed between treaiments which was reflected in a signi-
ficant (P <« 0.01) treatment by period interaction. As it can be seen in
Fig. (1), ration supplemented with zinc alone did not improve the number
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Figure 1. Responses of hlood
), Selenium (—X—X—) and both (—)

ewes of ration fortified with Zine (...
throughout eight weeks of experimentation.

of érythrocyte throughout the experiment as much as selenjum or zinc with
selenium supplementations.

Results also indicated that adding both zine and selenium to the ration
significantly (P < 0.01) decreases the number of leucocytes than did zinc
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Figure 2. Responses of blood total leucocyte and it's differential counits of  infected
ewes of ration fortified with Zinc (— — — ). Selenium (—X—X—) and both {(—)

throughout eight weeks of experimentation.

or selenium alone (Table 1). Selenium, however, was more effeclive than
zine in decreasing the blood leucocyte counts of infected ewes. The number
of leucocytes also decreased significantly as experimental pericd progressed
in all of the three groups of ewes (Fig. 2). However, the decrcase was only
drastic after the fourth week of experimentation. It was also found that
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adding both zinc and selenium to the ration was more effective over the
duration of the experimentally period than adding any of these trace minerals
alone. Lymphoeyte counts of infected ewes fed ration fortified with selenium
alone or selenium with zinc were significanily (P < 0.01) lower than that
of the infected ewes fed ration with zine alone (Table 1). Tt was alse found
that the number of blood Iymphocytes and monoryles of all groups of ewes,
fed different ration decreased significantly (P = 0.01) and gradually over
the successive experimental perieds (Fig. 2). The decrease in lymphocyte
count was more pronounced when ration fertified wilh bolh trace minerals
(Fig_ 2) reflecting a statistically significant (P < 0.01) interaction between
treatments and duration of the experimental period. The present authors
found in another study (Under publication) thal ewes lymphocyles increased
following fasciola infection and explain that by increasing  the inflammatory
tissue of the ewes. Thus, reduces the Iymphocyte numbers by feeding dif-
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ferent {race minerals in the present siudy might be due to the reduction
in the inflammatory reaction. Resulls of the present sludy showed that
ration fortified with both minerals zine and selenium significantly (P < 0.01)
decreased the number of all of the granuloeytic cell counts of the infected
ewes (Table 1). differences between values of infected ewes fed ration
fortified with zinc or selenium were not significant but they were higher
significantly (P < 0.01) ‘than those for ewes fed ration with both minerals,
It was found that neutrophilic cell counts and that of eosinophils of ail of
the three groups of infected ewes fed on different fortified rations decreased
all over the experimental period. However the decredse was more pronounc-
ed with those animals fed on raiion fortified with both trace minerals
(Fig. 2). It was also found that during the first two weeks of the experi-
mental period basophilic cell was not found in the blood of all groups
of ewes. However, during the fourth throughout the eighth week of the
experimentation basophilic cells started to appear and increased gradually
although values decreased little belween the sixth throughout the eighth
week of experimentation (Fig. 2).

Present results also revealed that PCV increased significantly (P < 0 01}
when infected ewes fed on ration fortified with both zine and selenium as
compared to those fed rations with zine or selenium alone (Table 1). On
the other hand, Hb increased significantly (P <« 0.01) when ewes fed sele-
nium alone or with zine, Difference between the last two Broups was not
significant (Table 1). Values of PCV and Hb were significantly (P <« 0.01)
and gradually increased {hroughout the eighth week of experimentation in
all of the three groups of the infected ewes, although, it was more pronounc-
ed when ewes fed ration with both trace elements (Fig. 1). The increase in
PCV values and Hb concentrations with erythrocyte counts by adding trace
minerals especially zinc and/or selenium suggesied  that these minerals
might enhance ihe impaired erythropiotie activity in the infected ewes.
Results indicated that feeding both trace minerals decreased significantly
(P < 0.01) MCV, MCH of infected ewes as compared to other groups. How-
ever, feeding ration with selenium alone significantly (P < 0.01) decreased
MCH as compared to those fed ration with zine alone (Table 1).

On the other hand, MCHC was significantly (P < 0.01) higher in the
blood of infected ewes fed selenium fortified ration as compared to other
treatment groups (Table 1). Tt was also found that as experimental period
progressed up to the eighth week of experimentation there were a signi-
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ficantly (P < 0.01) and graduaily decreased in MCV and MCH but increased
in MCHC (Fig. 1). Values of MCHC of infected ewes fed ration with zinc were
more or less constant at a 1oC value throughout the duration of the experimen-
tal period (Fig. 1), MCHC for the other two groups, however, showed a little
deerease at the end of the experimental period (Fig, 1). Differences belween
blood plasma zince of infected ewes fed rations fertified with different trace
minerals were not statistically significant (Table 1). On the other hand,
ewes fed on ralion fortified with selenium alone or along with zinc had a
significantly (P < 0.01) higher plasma selenium as compared to eweg fed
only zine (Table 1). The levels of both of those minerals in the infected
ewes were low during the first two weeks and then increased gradually by
feeding the different trace minerals. Symons et al., (1984) suggested that the
deleterious effects of fasciola infections may be due to the impairement
of protein metabolism within the animal body which leads to zinc difficiency
based on reduced plasma zinc level

Body weight differences between the three groups of ewes due to feed-
ing zine and/or selenium in rations were not statistically significant (Table
1). However, body weight of all groups were increased progressively
(P < 0.01) as experimental period progressed but the substantial increase
was observed with those offered both trace minerals (Fig. 3). Present re-
sults, however agreed with those of Horton (i977) and Symons (1984),
Results also indicated that infected ewes fed rativn with both selenium and
zinc had significantly (P < 0.01) low eggs/gm feaces than did those had
only zine or selenium in their ration (Table 1), Differences between the
later two groups was not signifiecant. The intensity of the infection in the
three experimental groups of infected ewes decreased progressively (Fig. 3).
The decrease of the intensity of the infection was more pronounced when
fed ration with both trace minerals.
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