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Summary
In the present study, some haematological indices and
histopathological changes were investigated in male zebu calves naturally
infected with Onchocerca gutturosa (O.guttursosa), and medicated with either
Ivermectin, Chloroquine or Artemether. Their administration had no
significant effect on Haemoglobin concentration (Hb %), packed cell volume
(PCV) and total white blood cells (WBCs) count (P>0.05). However, there was
an increase in the circulating eosinophils due to the death of microfilariae
(mf) following treatments. Sections of skin before treatment revealed active
cellular reactions due to the presence of microfilariae. These reactions were
more intense after treatment and the subsequent death of dermal mf. No
adverse side effects were observed in the treated calves.

Introduction
Onchocerca spp. of cattle, namely Onchocerca gibson, O.
gutturosa, O. lienalis, and O. ochengi have been used as host-parasite
models in studies involving in vivo testing of potential new microfilaricidal
compounds (Trees et al, 2000). The annual administration of Ivermectin.
every six or three months was recommended by Gardon et al (2002) for
control of O. volvulus.
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This would greatly increase the rate of the parasite elimination in
long-term control, and reduce the microfilarial load in infected individuals,
thereby reducing thehigh transmission rate of the parasite. Chloroquine and
Sulphadoxine/ Pyrimethamine (Fansidar) were found to affect adult males
and mf of O. gutturosa in vitro in a dose- and time- dependant pattern
(Husna et al, 1997), and to reduce the recovery of live mf when inoculated
subcutaneously into albino mice (Mus musculus), (Husna, 1995).
The present investigation reports on some haematological indices
and histopathological changes associated with the clearance of microfilariae of O. gutturosa from the skin of treated male zebu calves.
Materials and Methods
Experimental animals:
Fifteen male zebu calves, 2-3- year- old and naturally infected with
O. gutturosa were used. The animals were divided into three groups; each
of five calves. They were kept at the premises of the Central Veterinary
Research Laboratories, Khartoum and had free access to water and
sorghum straw. Blood samples and skin snips were collected before
treatment (day 0) then the animals were weighed and treated according to
the following regimen: Group I received Chloroquine (Chloroquine –
Phosphate Base, France Lab) at a dose rate of 200 mg/day I/M for 7
consecutive days and then weekly for 4 weeks; Group II received weekly
S/C injection of Ivermectin ( Ivomec®, Merck Sharp & Dohme, New Jersy,
USA) at a dose rate of 150 µg/kg body weight for 4 weeks; whereas, Group
III, received daily I/Minjection of Artemether (Artemedine, Kunming
Pharmaceutical Corp, China) at a dose rate of 160 mg/animal/day for three
successive days. After each treatment the animals were observed for two
hours for any adverse effects.
Sampling:
Animals were bled from the jugular vein before treatment (day 0)
and at days 1, 2, 3, and 4 of treatment, then at weekly intervals for 4 weeks.
Samples of 5 ml whole blood were collected in vacutainer tubes containing
EDTA for determination of haemoglobin concentration (Hb%), packed cell
volume (PCV) and total white blood cells (WBCs) count as well as
differential WBCs count. These haematological indices were determined
according to Jain (1986). Simultaneously, skin biopsies were taken from
the three animal groups. About 5 cm2 of skin at the mid-dorsal line of the
animal was cleaned and shaved, and then a snip of about 2 cm2 of full skin
thickness was taken according to Bianco et al (1980). Each skin sample
was divided into two portions; one portion was immediately fixed in 10%
formalin and processed for histopathology according to Clayden (1971).
The other portion of skin was immediately weighed and incubated into one
ml Phosphate Buffer Saline (pH 7.2-7.4) at 37oC for 2-3 hours to allow live
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mf to emerge, which were then counted microscopically and recorded as
mf/gm skin.
Statistical analysis:
Changes in the mean values of the haematological indices were
evaluated statistically by ANOVA test using the computer programme
SPSS 10.0 for windows. Values of P <0.05 were considered significantly
different.
Results
Haematological findings:
The Hb%, PCV values and total WBCs counts varied between the
treated groups, yet they were within the normal range. Following treatment
no significant changes (P>0.05) in the aforementioned parameters or in the
differential WBCs counts were observed in any of the treated groups (Table
1-3). However, increase in eosinophil counts above their initial counts were
observed and coincided with mf reduction in skin samples. In Chloroquinetreated group the highest eosinophil count (7.3%) occurred at day 4 of
treatment with mf counts being 12.50% of the initial count. However, in
Ivermectin- and artemether-treated groups such increase in eosinophils
(5.2% and 2.4%, respectively) appeared earlier at day 2 of treatment and
the mf counts were nearly zero.
Histopathological findings:
Skin sections before death of mf showed variable degrees of cellular
reactions to the live mf and/or mf in the dermis. The cellular reactions
consisted of inflammatory cells, mainly oesinophils and proliferated
fibroblasts. Following treatment, the cellular reactions were intensified by
the appearance of neutrophils and a few lymphocytes (Fig.1).
The inflammatory reaction within the first four days following
treatment with Chloroquine included eosinophils, neutrophils and a few
lymphocytes together with proliferating fibroblasts around the degenerated
mf. Congestion, haemorrhage and haemosidrin pigment w
ere also observed.
On week four; parasitic granuloma was noticed in the dermis (Fig.2).
Weekly administration of Ivermectin resulted in a similar histopathological
picture. Although there was a high number of dead mf within the dermal
layer, the inflammatory reaction around degenerated mf was less intense
(Fig.3).
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PCV

24.17±3.43
24.17±3.67
24.33±4.41
24.17±4.17
26.00±3.16
23.33±3.33
23.83±4.02
25.50±5.72
24.50±3.62

Hb( %)

64.17±9.83

64.50±11.26

65.00±9.78

61.00±11.64

64.83±11.65

61.00±08.67

62.83±10.63

67.00±14.51

69.00±12.23

Time

Day 0

Day 1

Day 2

Day 3

Day 4

Week 1

Week 2

Week 3

Week 4

24.8±8.5
24.7±11.1

5.416±1.380

27.0±10.5

27.3±3.7

20.5±6.2

29.0±12.7

27.7±14.8

26.3±8.8

24.2±14.5

Neutrophils
(%)

5.516±0.928

5.066±1.586

7.525±1.590

5.950±1.235

6.975±1.394

6.741±1.780

6.775 ±1.821

5.558±1.221

Total WBCs
(x103)

73.3±10.3

71.8±9.7

70.2±11.7

69.4±4.5

72.2±5.0

68.0±11.3

69.1±14.9

69.9±9.5

71.7±12.6

Lymphocytes
(%)

2.0±2.1

3.4±3.8

2.8±4.4

3.3±2.7

7.3±4.1

3.0±1.4

3.2±2.3

3.8±2.0

4.1±4.2

Eosinophils
(%)

261

677

455
1
643

703

1860

6615

15340

5630

mf count /gm
skin

04.64

12.02

29.18

08.08

12..50

33.04

117.51

272.47

100.00

Change in mf count
per gram skin
( %)

Table 1: Some Haematological Indices (mean ± S.D) and mf Count (%) of Chloroquine-treated Male Zebu
Calves (N=5).

26.00±7.00

76.67±7.23

74.20±12.70

76.20±13.14

77.80±12.21

77.50±12.40

74.40±11.48

77.00±13.74

74.50±10.2

81.75±5.38

Day 0

Day 1

Day 2

Day 3

Day 4

Week 1

Week 2

Week 3

Week 4

26.75±1.26

23.00±4.00

27.50±5.26

24.60±5.13

27.70±3.25

24.60±4.72

24.40±4.28

26.00±4.64

PCV

Hb (%)

Time

7.037±1.567

6.490±2.153

8.650±1.758

7.650±2.283

6.470±2.500

7.130±1.858

6.325±2.125

6.690±1.400

7.060±1.750

Total WBCs
(x103)

26.3±5.8

17.5±6.4

19.6±8.9

25.0±5.3

28.0±12.5

30.0±8.3

29.4±12.8

23.0±7.7

32.0±5.45

Neutrophils
(%)

70.4 ±6.1

80.0±7.1

68.6±7.5

72.5±8.0

71.0±7.2

68.0±9.4

65.4±9.5

73.6±8.1

66.2±5.5

Lymphocytes
(%)

3.3±4.2

2.5±07

1.8±2.2

2.5±1.0

1.0±0.7

2.0±1.0

5.2±7.5*

3.4±4.2

3.8±1.6

Eosinophils
(%)

0.0

0.0

0.0

17

09

27

26

279

1935

mf count /gm
skin

0.0

0.0

0.0

0.9

0.5

1.41

1.38

14.41

100

Change in mf count
per gram skin
( %)

Table 2: Some Haematological Indices (mean ± S.D) and mf Count (%) of Ivermectin- treated Male Zebu
Calves (N=5).

22.80±6.02
22.00±6.20
21.80±6.34
21.80±5.76
22.63±2.05
20.40±8.26
22.68±6.50
20.33±2.89
19.00±4.20

65.40±15.30

66.20±16.51

71.00±13.19

70.30±12.30

64.60±16.15

69.21±9.56

61.50±16.26

61.20±12.00

Day 1

Day 2

Day 3

Day 4

Week 1

Week 2

Week 3

Week 4

PCV

68.80±19.33

Hb(%)

Day 0

Time

26.5±8.0
30.0±6.3

5.566±1.800

28.0±11.0

35.5±4.2

25.0±9.7

24.8±12.5

30.2±13.2

25.6±4.8

21.4±6.3

Neutrophils
(%)

4.766±1.500

5.600±0.750

5.570±0.643

4.685±1.235

6.100±0.950

5.650±1.235

5.300±1.250

5..900±1.234

Total WBCs
(x103)

70.0±12.3

72.5±7.2

72.0±10.6

64.5±2.5

74.0±5.3

75.2±12.5

67.4±11.6

73.2±3.9

74.6±8.0

Lymphocytes
(%)

0.0±0.0

1.0±0.5

0.0±0.0

0.0±0.0

1.0±0.0

0.0±0.0

2.4±3.4*

1.2±2.2

4.0±3.8

Eosinophils
(%)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

217

1409

mf count/gm
skin

0.0

0.0

0.0

0.0

0.0

0.0

0.0

15.45%

100%

Change in mf
count per gram
skin
(%)

Table 3: Some Haematological Indices (mean ± S.D) and mf Count (%) of Artemether–treated Male Zebu
Calves (N=5).
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Fig. 1: Skin section from a male zebu calf naturally infected with O.gutturosa
and untreated showing degenerated mf and aggregation of
inflammatory cells. (H&E. X40).

Fig.2: Skin section from a male zebu calf four weeks following treatment with
Chloroquine showing granuloma around a blood vessel. (H&E. X40).

Fig. 3: Skin section from a male zebu calf 4 days after the initial dose of
Ivermectin showing mf and some inflammatory cells. (H&E. X 100).
Chronic inflammatory reaction characterized by infiltration of eosinophils,
plasma cells, giant cells as well as concentration of haemosidrin pigment
and granulation tissue formation was observed at the 4th week (Fig. 4).
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Similarly, in Artemether-treated animals, the skin sections showed
inflammatory cells, mainly eosinophils and fibroblasts, and congestion
(Fig.5). Brown pigments, muscle degeneration, fibrosis, infiltration with
polymorphnuclear cells and parasitic granuloma were also observed.

Fig. 4: Skin section from a male zebu calf after the the last dose of Ivermectin
showing aggregates of inflammatory cells dominated by eosinophils (H&E.
X40).

Fig. 5: Skin section from a male zebu calf treated with Artemether showing
congestion, some inflammatory cells dominated by eosinophils. (H&E. X 40).

Discussion
In this study, some haematological indices of treated male zebu
calves naturally infected with O. gutturosa were within the pre-treatment
ranges. This finding is in agreement with those reported by Herd and
Kociba (1985) for equine blood constituents after treatment with
Ivermectin. Seri et al. (2006) also in their study in donkeys naturally
nfected with O. raillieti, reported insignificant changes in blood
i
constituents
following treatment with Doramectin.
In the present study, the peripheral eosinophil count in all treated
groups showed an immediate drop at day 1 following the initial dose of
each drug; this may reflect an immediate sequestration of eosinophil counts
nto tissues to parallel the immobilization of skin mf. An increase in
i
peripheral
eosinophil count above the pre-treatment counts occurred at day
2 in Ivermectin-treated calves (5.2 ± 2.5) and at day 4 in Chloroquine-
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treated ones (7.3±4.1), which coincided with the reduction in mf counts in
the skin. This may have been induced by the release of antigens from dead
mf that had resulted in a local hypersensitivity reaction. Gopinath et al.
(2000) reported that massive killing of mf and consequent release of
antigens induced a rise in plasma level of IL-5, which in turn induces the
maturation and release of eosinophils.
On weekly treatment with either Chloroquine or Ivermectin, the
eosinophil counts showed fluctuations and were below the pre-treatment
ranges. This fluctuation may have been due to a change in antigen load
associated with the clearance of mf from the skin. This is further supported
and confirmed by the current histopathological picture of the skin sections,
which showed dead and degenerating mf and increased numbers of
oesinophils as well as developing parasitic granulomas after repeated
administration of the drug.
In Ivermectin-treated group, the skin sections showed less intense
cellular reaction around dead mf which was not seen 24 hours before. At
day 4 of treatment, the skin section showed intact dead mf with a few
inflammatory cells. Although a few numbers of dead mf were observed in
these sections, the presence of degenerating mf and developing parasitic
granuloma may indicate the efficiency of the drug. This observation is in
agreement with that of Duke et al (1991) who stated that most dead mf
elicit a minor inflammatory cellular response with pink fibrinoid change in
collagen due to deposition of an immunoglobulin and the mf appear to be
dying without becoming unmasked or being a subject to intense attack by
oesinophils that follows Diethyl carbamazine (DEC) and causes mazzotti
reaction. This event is probably similar to natural death of old mf with less
inflammatory cellular reactions (Duke et al, 1991).
In conclusion, this investigation showed that the use of repeated
doses of Chloroquine and Artemether can provide additional
microfilaricidal agents, comparable to Ivermectin and no adverse reaction
or side effects inflicted on treated male zebu calves. However, further
studies are warranted to confirm these findings.
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