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Abstract

Changes in some haemotological parameters (erythrocyte count, hematocrit values and leukocyte counts) in
animals with lice infestation had been reported previously. In this regards, information on the effect of Bovicola ovis
(B. ovis) infestation on hematological values under experimental condition in Ethiopian sheep is not available. A total
of 12 animals divided into two groups of six animals each were used in the experiment. Animals in one group were
infested with 500 lice (Bovicola ovis) per sheep collected from different donor animals and the other group served as
a non-infested control. Each group was observed for a period of eight consecutive weeks. The present findings
demonstrated that the mean parasite burden/10 cm2 of skin was 16 in infested group whereas the control group did
not have any lice. Packed cell volume was not significantly different between the two groups and values were in the
normal range. On the other hand total RBC count was significantly lower for the infested group (P<0.05).
Comparison of the leukocyte counts between the two groups indicated that the total count and eosinophil levels
were significantly elevated in the infested group (P<0.05). In conclusion, B. ovis infestation results not only skin
damage but also causes systemic changes that may significantly alter the physiological and health status of infested
animals.
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Introduction
Ectoparasitism is one of the most important factors that hinder the

productive efficiency of farm animals, as it causes hypersensitivity,
marked blood loss, secondary infestation, excoriation and ultimately
death in few cases. Also, ectoparasites cause indirect harm, particularly
when present at high intensities, causing disturbance, increasing levels
of behavior such as rubbing and reduced time spent for grazing or
ruminating and in some cases, self-wounding [1].

Ectoparasites are ubiquitous, often highly damaging and in most
cases cannot be permanently eradicated, as a result ectoparasitism
represents a major obstacle to development and utilization of animal
resource [2]. Among ectoparasites of veterinary importance namely
lice (both sucking as well as biting types), sheep ked, ticks and mange
mites were reported to be abundant and known to affect both large and
small ruminants while their prevalence and distribution varying in
different agro-ecological zones [3].

Lice are the major ectoparasites that harbor sheep [4]. Lice are
specialized insects adapted to parasitize many warm-blooded
vertebrates with generally high host specificity [5]. They are wingless,

dorso-ventrally flattened, permanent ectoparasites of birds and
mammals [6]. Three species of louse commonly infest sheep: the
chewing louse Bovicola ovis (formerly called Damalinia ovis) and the
two blood sucking lice Linognathus ovillus (the face louse) and L.
pedalis (the foot louse) [7].

The most common lice affecting sheep are sheep body lice (Bovicola
ovis) [8]. Bovicola ovis is a pale yellow insect 1.5 to 2 mm long with
brown transverse stripes on the abdomen and a broad, red-brown
head. It is a chewing louse and feeds on skin scurf, lipid and sweat
gland secretions, superficial skin cells and skin bacteria [9]. The
common sites of B. ovis infestation are the skin of neck, shoulder, sides
and back [3].

Most transmission occurs when sheep make direct contact with
each other, such as between ewes and lambs and when sheep are
yarded, shaded or in sheep camps. The risk of spread will be increased
if sheep have short wool, greater opportunity for close contact, been
exposed to conditions which encourage lice to move to the wool tip,
i.e., warmth and shade or been in contact with heavily infested sheep
compared to light infestations. Infestation intensity decreases under
extreme hot or cold temperatures, when the fleece is wet [8].

Lice infestation in Ethiopia is the most frequently reported and the
most important skin disease of sheep and are found to be the cause of
cockle. Bovicola ovis is a highly prevalent lice in sheep [10]. A recent
study in Ethiopia by Seyoum indicated that the prevalence of Bovicola
ovis is about 8.9% in Northwest Ethiopia [11].

Lice infestations have been associated with blood loss, reduced
newborn birth weights [12] and behavioral changes such as excessive
scratching and decreased weight gains [13]. Heavy louse infestations
may cause pruritus, alopecia and self-wounding [14], anorexia and
cachexia [15]. Severe infestation with sucking lice may cause anaemia,
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which may be severe enough to be the cause of death. Changes in some
haemotological parameters (erythrocyte count, hematocrit values and
leukocyte counts) in animals with lice were reported [16]. In this
regards, research on the effect of Bovicola ovis infestation on
hematological values under experimental condition in Ethiopian sheep
is not available. It is expected that, in addition to the skin damage they
can affect host physiology through either the damage on the skin
surface or reduced feeding. Therefore, the objective of the present
study was to assess the effects of Bovicola ovis on the hematological
profiles of experimentally infested sheep.

Materials and Methods

Study area
The Experimental study was conducted at the College of Veterinary

Medicine and Agriculture of Addis Ababa University in Bishoftu from
February to May 2015. Bishoftu is located about 45 kms south east of
Addis Ababa at 9°N latitude and 40°E longitudes at an altitude of 1850
meters above sea level in central high land of Ethiopia. It has an annual
rainfall of 866 mm of which 84% is in the long rainy season (June to
September). The dry season extends from October to February. The
mean annual maximum and minimum temperatures are 26°C and
14°C respectively, with mean relatively humidity of 61.3% [17].

Experimental animals
Twelve sheep aged 1½ year were purchased from local market of

Asella and Sagure. Before transportation animals were treated with
long acting oxytetracyclin (Alamycin LA, Norbrook, Ireland). On
arrival at College of Veterinary Medicine and Agriculture at Bishoftu,
Addis Ababa University, the animals were subjected for one month
acclimatization period, during which they were ear-tagged and
screened for hemoprotozoa along with internal and external parasites
as well as other diseases. Animals were dewormed with albendazole
(Albenda-QK, Chengdu Qiankun, China), and ivermectin (Ivermectin
1%, Chengdu Qiankun, China) up on arrival. Additional treatment was
also made with triclabendazole (Fasionox, East African
pharmaceuticals P.L.C., Ethiopia) before starting the experiment. Prior
to the study, animals were transferred to a standard animal facility built
by Hide and Skin project.

Experimental groups and infestation
The experimental animals were divided into two groups each group

containing six sheep. Group I was infested with Bovicola ovis and
Group II was left uninfested as a control group. Animals in one group
were infested with 500 lice per sheep collected from different donor
animals and the other group served as a non-infected control. Each
group was kept in a separate pen within the standard animal facility
(Annex 1). Infestation was done by using parasites collected from
naturally infested donor animals. The parasites were collected, counted
and identified. Then, they were deposited at the base of the hairs on
five different sites and the hairs on the sites were fixed by a scotch tape
to prevent falling and facilitate dispersion along the skin surface
(Annex 2).

Feeding and animal management
Throughout the experiment animals were fed ad-libitum with hay

and water and supplemented with concentrates and mineral licks. All
protocols and procedures of animal management were according to the

guideline set by the animal research and ethics review committee of
the College of Veterinary Medicine and Agriculture of Addis Ababa
University.

Parasitological examination
Parasite counts were made at the end of the experiment at three

different sites (two shoulder areas and back). Ten by ten centimeter
square area was examined at each site on each animal in both groups.

Hematological analysis
For hematological analysis about 4 ml of blood sample was collected

weekly during the study period from jugular vein of all the
experimental animals using ethylene diamine tetra acetic acid (EDTA)
coated vacutainer tubes (Annex 3). Hematological parameters
measured include PCV determination, total RBCs count and total and
differential WBCs count. PCV was measured by hematocrit
centrifugation technique using a Hawksley microhaematocrit reader
[18]. Total RBC and WBC counts were carried out manually using the
improved Hemocytometer. A stained thin smear was examined in
order to determine the percentage of each type of leukocyte present
according to their staining reactions, shape of the nucleus, and
presence or absence of granules in their cytoplasm [19].

Data management and analysis
The entire data collected from the experiment was entered to Excel

spread sheet for analysis. Descriptive statistics was used to describe the
data. Chi square statistics was used to compare values between infested
and non-infested groups. P<0.05 was taken to show statistical
difference.

Results

Parasitological findings
The Parasite counts made at three different sites (two shoulder areas

and back) demonstrated that the mean parasite burden in 10 cm2 area
of skin was 16 in infested group whereas the control group did not
have any lice.

Packed cell volume (PCV)
PCV values of both infested and non-infested groups showed

gradual decrease compared to their pre-infestation levels. Although
mean PCV for the non-infested group appear lower, there was no
significant difference (P>0.05) due to the wide intra group individual
variation (Figure 1). Overall mean PCV registered for infested group
was 28.78 ± 1.55% and for the control group was 27.69 ± 2.75%.
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Figure 1: Mean PCV level: There was no significant difference in the
PCV value between the two groups.

Total RBC count
Because of the wide variation in the mean RBC count between the

two groups at pre-infestation point, the data was transformed to show
the changes in count in relation to W0 (as (WxW0)*100, where Wx is
the respective week and W0 is week 0). The mean decline in total RBC
count of infested group was significantly lower than that of the non-
infested control (Figure 2). The total RBC count gradually decreased
from the day of lice infestation until the end of the experiment. Overall
mean RBC count registered for infested group was 10.63 × 106 ± 0.94 ×
106/µl and for the control group was 11.56 × 106 ± 2.09 × 106/µl.

Figure 2: Transformed total RBC count: A significant difference
were observed in the number of RBC between infested and non-
infested control group.

Total WBC count
Because of the wide variation in the mean WBC count between the

two groups at pre-infestation point, the data was transformed to show
the changes in count in relation to W0 (as (WxW0)*100, where Wx is
the respective week and W0 is week 0). The mean total WBC count of
infested group was higher compared to the non-infested control
(Figure 3). The total WBC count increased from the day of lice
infestation and peak level was registered on week three post infestation
whereas non infested control group showed little change in their total
WBC. Overall mean WBC count registered for control group was

11.77 × 103 ± 2.49 × 103/µl and for the infested group was 12.46 × 103

± 1.55 × 103/µl.

Figure 3: Transformed total WBC count: A significant difference
were observed in the number of WBC between infested and non-
infested control group.

Differential WBC count
Lymphocyte percentage had increased on the second week in both

groups. While percentages for the control group remained close to pre-
infection level thereafter, infested group demonstrated a gradual
decline until week 6 followed by a rise at the end of the experiment
(Figure 4). However, there was no statistically significant difference
between the two groups in mean lymphocyte differential count.

Figure 4: Blood lymphocyte count: There were no significant
difference in lymphocyte count between the two groups.

Eosinophil levels were elevated in infested group up to week six and
decreased to the last week (Figure 5). The level of eosinophil in infested
group was higher than the non infested control group (P<0.05).
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Figure 5: Blood eosinophil count: A significant increase were
observed in the number of eosinophil in infested groups compared
to non-infested control group.

The non-infested control group demonstrated fluctuating
percentages of neutrophil along the experimental period whereas it
gradually declined until the end of the experiment in B. ovis infested
group of sheep. However, there was no statistically significant variation
in the levels of neutrophils between the two groups (Figure 6).

Figure 6: Blood neutrophil count: There was no significant
difference in the neutrophil count between the two groups.

Blood monocyte proportion fluctuated along the experimental
period in both non-infested and infested groups of sheep (Figure 7).
Values did not differ statistically between the two groups (P>0.05).

Figure 7: Blood monocyte count: There was no significant
difference in the monocyte count between the two groups.

Discussion
The present study aimed at estimating heamatological changes in

sheep infested with high load of B. ovis and non-infested control to
observe the systemic effect of this parasite on the animals. The absence
of significant difference in PCV values between the two groups
confirm the fact that the parasite does not feed on blood [7,9]. On the
other hand, the simultaneous decline in PCV of both groups may
indicate low nutritional profile of the feed provided since there were no
internal parasites and blood parasites detected as a possible cause of
the fall in PCV. The overall PCV registered for both infested group and
control group was within the normal range indicated by Coles [19]
suggesting the absence of development of significant anemia.

The overall mean red blood cell count for both infested and non-
infested groups was within the normal range indicated in Veterinary
Clinical Pathology [19]. However, the infested group had showed lower
total RBC count as compared to non-infested control group. This
finding is in line with [20] who reported a total decrease in RBC count
in sheep infested with mange mite. Anemia in pediculosis may be due
to reduction in trace elements like iron as well as increased level of
oxidants like Nitric Oxide (NO) and reduced level of antioxidants
associated with lice infestation [21]. NO is found to inhibit
proliferation of hemopoitic precursors leading to anemia [22,23].

In the present study the mean total WBC count of infested group
was higher compared to the non-infested control. This finding is in
disagreement with the result of Gurbuz et al. [24] states a significant
decrease in the total WBC count in sheep infested with P. ovis
compared to healthy (control) sheep. This difference might be ascribed
to the difference in the parasite studied. Despite such significant
difference, the overall mean WBC counts of both groups fall within the
normal range described in Veterinary clinical pathology [19].

Differential leukocyte count in this experimental study
unequivocally revealed that only eosinophilia characterizes B. ovis
infestation in sheep while the proportion of other WBC constituents
was similar between the two experimental groups. This is in agreement
with the finding of Aatish et al. who found significantly increased
eosinophil number in sheep infested with mange mite than healthy
sheep [20]. An increase in the numbers of circulating eosinophil has
frequently been associated with parasitic infestations. This could be
due to allergic reactions caused by lice or their products of
inflammatory reactions and due to activation of immune system [25].

Conclusions
The present finding indicates sheep infested with B. ovis have

caused a decrease in total RBC count and increase in total WBC count
and significant eosinophilia compared to non- infested control group.
Thus it can be concluded that B. ovis infestation results is not only skin
damage but also in systemic changes that may significantly alter the
physiological and health status of infested animals. Treatment of
ectoparasitism especially against B. ovis should not undermine the
systemic effects of the parasites. Hence, if complete recovery is
required all systemic changes should be monitored and corrective
measures be taken when necessary (such as against anemia). Further
study is required to elucidate the impacts of eosinophils both on the
parasite and at the site of infection as it might cause
immunopathology.
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