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SUMMARY

Four hundred and twenty sheep were examined for Oestrus ovis larval
infestation by naked eye and serological test (Direct ELISA) during six
months (from June to November, 2005). Excretory - secretory product
(ESP) from first (L1) and second (L.2) instar of O.ovis larvae were used
as a coating antigen and a vaccine. The naked eye examination showed
. a positive prevalence of 19.5 % while the ELISA test showed 24.3 %.
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The obtained data proved that the sensitivity of ELISA test was 97.6 %.
Twenty female lambs of three months old were allocated into two
groups. The first one received two IM injections of ESP in the neck,
4 weeks apart, initially in Freunds complete adjuvant and then in
Freunds incomplete adjuvant. In control group, the animals received two
injections of PBS with Freunds complete and incomplete adjuvants.
Challenge test was carried out twice, 15 (15 larvae per animal) and
28 days (25 larvae per animal) after the second immunization. Sera
samples were collected for ten weeks. On the 5 week post the second
challenge test, all animals were slaughtered, all larvae were collected,
identified and counted. ELISA data showed that O.ovis antibody began
to 1ncrease one week after the first immunization and reached a peak on
the 4" week post the second dose. Two animals among control group
showed a moderate level of antibody, one on the 5™ week and other on
the 8" week. The results of challenge test showed that the establishment
rate of O.ovis larvae were 33.5 % (134 out of 400) and 15 % (60 out of
400) in the contro! and vaccinated group respectively. It was concluded
that diagnosis of Q.ovis by ELISA using .1 and L2 ESP as a coating
antigen is considered effective and the results obtained with O.ovis ESP
L1 and 1.2 immunization are encouraging.

Keywords: Oestrus ovis, excretory- secreto}y product, antigencity, ELISA,
Immumization, challenge test and necropsy.

INTRODUCTION

Qestrosis is a cosmopolitan myiasis of the nasal and sinusal
cavities of sheep and goat caused by the obligatory parasites, Oestrus
ovis (Hall and Wall, 1995). The infestation is associated with
considerable economic losses (Steelman, 1976). Nasal and sinusal
inflammation (Dorchies, e al., 1998) with a mucopurulent and
sometimes haemorrhagic discharge, lung abscesses, interstitial
pneumonia (Dorchies er al., 1993) and human ophthalmomyiasis were
recorded (Dar et al., 1980). The serological immune response of sheep to
O.ovis had been studied by using larval extract as antigen source by
intradermal test (Ilchmann and Hiepe, 1985), indirect haemagglutination
test (Bautista e al., 1988); direct enzyme-linked immunosorbent assay
(Marchenko and Marchenko, 1989; Yilma, 1992 and Deconinck ef af.
1995) and dot ELISA (Duranton er af, 1995). Alcaide ef a4l (2005)
showed that excretory — secretory products (ESP) from the O.ovis L1 in
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winter and L2 during summer were the most sensitive coating antigen
for serodiagonsis of O.ovis infestation. The current methods of oestrosis
control is chemotherapy (Dorchies e ¢l., 1996; Dorchies ef al., 1997,
Lucientes ef al., 1998). Because no alternative approach is yet available
(no baits, no traps and no vaccines) nevertheless, epidemiological
studies have shown that under field conditions, the intensities of
infestation are less important in ewes than in lambs (Frugere et al,
2000). Moreover, the survival of O.ovis larvae after artificial infestation
was higher in immunodepressed animals than in immunostimulated one.
‘Marchenko and Marchenko, (1989) suggested that immunological
control of larval populations could occur in the field. Several trials of
vaccination with ESP were carried out against common sheep parasites
such as Fasciola hepatica (Spithill and Dalton, 1998); Haemonchus
contortus (Schallig ef al. 1997) and Lucilia cuprina (Tellam et al., 1994
& Tellam and Bowles, 1997).

The aims of this study were (I) Evaluation the use of O .ovis L1
and L2 ESP as a coating antigen for serodiagnosis of (.ovis infestation.
(ID) Immunization of lambs by O.ovis L] and 1.2 ESP.

MATERIALS and METHODS

Animals and Sera samples

A total of 420 sheep heads and the corresponding serum samples
were collected during 6 months (from June and November 2005) from
Riyadh slaughter house. Sera samples were stored at — 20 °C until use.
The heads of slaughtered sheep were separated from the body and then
they were cut sagiitaly to examine the septum, the turbinates, the
ethmoid and sinusal cavities. The larvae found were collected and
identified according to entomological classification keys described by
Zumpt (1965).

Preparation of The excretory- secretory product of O. ovis larval
stages (ESP antigens)

First and second instar (L1 and L2) O.ovis larvae which were
obtained from heads of naturally infested sheep in slaughter house were
sorted according to larval stage, washed six times in phosphate-buffered
saline (PBS) with 100 U/mL of penicillin and 100 ug/mL of
streptomycin. The viability of larvae was checked under a
stereomicroscope. The excretory- secretory products (ESP) were
obtained from culture in vitro of the different larval stages. 100 live L1
larvaec were gathered in a cell culture flask (NUNCLON — 50 mL
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capacity) containing 8 mL RPMI — 1640 medium (MP formerly ICN,
Australia; Cat No 1460054 ) with penicillin and streptomyein. Five L2
in 10 mL medium were used. All culture flasks were incubated in
darkness for 24 h in a 5 % CO2 atmosphere at 37 °C. Larvae were
removed and the remaining liquid was collected, centrifuged at 2000 xg
for 20 min at 4 °C, the supernatants was filtered through 0.22 um filters
(ICN, CAT NO. 64-001-04) and protein concentration was measured
according to Bradford, (1976). The filtrate was stored at — 80 °C until
use (Alcaide ef al,, 2005). These solutions were termed the excretory —
secretory products of L1 and L.2.

Testing the antigencity of ESP by ELISA (Goddard et al., 1999)

Five positive control serum samples (obtained from O.ovis
infested sheep), five negative control serum samples (obtained from
newly born ewes) and 420 sera samples collected from the slaughter
house were tested in ELISA assay with special reference to sera samples
collected from Q.ovis infested sheep. ESP antigen was diluted in
carbonate buffer (pH 9.6) to a final concentration of 2 ug/mL, distributed
in 96 well plates (NUNCLON, DELTA) and incubated for 1 h at 37 °C
then overnight at 4 °C. The wells were washed three times with
phosphate buffer saline tween 20 (PBST: 0.01 M phosphate, 0.15 M
sodiumn chloride, pH 7.2 and 0.1 Tween 20).100 u/ of duplicate serum
samples diluted (1:200) in PBST containing 2 % normal horse serum
(GIBCO BRL Cat No 26050-039) were incubated 60 min at 37 °C. The
plates were washed three times with PBST before addition of 100 uf /
well horseradish peroxides conjugated rabbit anti-sheep IgG (MP,
Australia. Cat No 654671) diluted (1: 2000) in PBST containing 2 %
normal horse serum. Three final washes and then incubation at 37 °C of
100 wl / well of the Substrate, Tetramethyl benzidine (TMB), the
reaction was stopped after 1 h with 10 % H2S04 and the optical
densities (OD) determined at 450 nm. Positive prevalence of infested
sheep was recorded and the sensitivity of the ELISA assay was
calculated using the formuiae of Bautista et al., (1988)

Number of 0.ovis infested sheep positive to the test X 1060
Sensitivity % =

Total number of O.ovis infested sheep
Immunization of lambs with ESP and experimental challenge

Ten lambs of three months old were received two IM injections
of ESP in the neck, 4 weeks apart, initially in Freunds complete adjuvant
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and then in Freunds incompiete adjuvant. The total amount of ESP
injected into each sheep was 1.5 mg of protein (1 mg in the first
injection and 0.5 mg in the second). in control group (Ten lambs), the
animals received two injections of PBS with Freunds complete and
incomplete adjuvants. Challenge test was carried out twice, 15 (15 larvae
per animal) and 28 days after the second immunization (25 larvae per
animal) using Pasteur pipette. Sera samples were collected for ten
weeks.
ELISA for detection of O.ovis antibody in serum of vaccinated and
confrol sheep

Serum samples of ten vaccinated and ten control sheep were
diluted to 1:200 in PBST containing 2 % normal horse serum and then
were used. The remaining procedure were Completed as before.
Postmortem examinations

On the 5™ week post the second challeng test, all animals were
slaughtered. After separating of the heads, all larvae were collected,
identified and counted.

RESULTS

In Table (1), examination of a tota] of 420 sheep skulls for O.ovis
infestation during Six months extended from June to November 2005
resulting in a positive prevalence of 19.5 %. The ELISA test showed
24.3 % of sheep were positive for O.ovis antibody. The protein content
for ESP of L1 and L2 was 2 mg/ml.

In Table (2), out of 82 sera samples obtained from O. ovis larvae
infested sheep (infestation was determined by the direct observation of
O.ovis larvae in head of slaughtered sheep) 80 samples were positive by
direct ELISA. The sensitivity of test was 97.6 %.

ELISA data (Table 3 and Figure 1) showed that O.ovis antibody
began to increase one week after the first immunization with ESP of L1
and L2 and reached a peak four weeks post the second dose. Two
‘animals among control group showed a high level of antibody, one on
the 5™ weck and other on the 8" week post first immunization.

In Table (4), the results of challenge test showed that the
establishment rate of O.ovis larvae were (134 out of 400) 33.5 % and
15 % (60 out of 400} in the control and vaccinated group respectively.
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[Fig {1): Quowis antibody in control and vaccinated groups tesied by ELISA

Series 1 = control group
Series 2 = Vaccinated group

Table 1: Number of O.ovis infested sheep diagnosed by both larval
detection and antibody level (ELISA)

Method of | Sheep head positive for Number of sheep positive for

diagnosis O.ovis larvae (P.M. Ex) O.ovis serum antibody (ELISA)

Month No. examined | Positive case | No. examined Positive case
1| June /2005 70 7 (10 %) 70 8(11.4%)
2| July /2005 70 | 5071 %) 70 10(143%)
3 | August /2005 70 | 8(114%) 70 12(17.1%)
4 | September/2005 70 | 16(22.9 %) 70 18(25.7%)
5 | October /2005 70 | 20(28.6 %) 70 22(314%)
6 | November/2005 70 26(37.1 %) 70 32(45.7%)
7 | Total 420 82(19.5%) | 420 102 (24.3 %)

Table 2: Number of sheep infested with

O.ovis larvae at necropsy

compared to number detected by direct ELISA. ESP of L1

and L2 were used as coating antigen.
Number of sheep infested | Numberof sheep | Number of sheep % of
with O, ovis larvae positive by ELISA | negative by ELISA | sensitivity
82 80 2 971.6
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Table 3 :Optical density value of sera samples obtained from control and vaccinated sheep (against O.ovis)

i[ Group ~ Optical density value (OD) of control group o " Optical density value (OD) of vaccinated group

il [T W W WTITW T WT W W I w I w Al w Wi wTw i wiw I wilT w[ W wl
o No oy 2 |alals | et 7 | 89 | No| 1 | 2731 aitsle | 7] 8] 9110

1| 0330 | 0501 |0.409] 0.976 | 1.209 [2.231 | 2.538 | 2.617 | 2.794 | 2.887 | 11 | 0,488 | 1.822 | 2,301 | 2.641 | 3.145 | 3.037 | 3.115 | 3.35% [ 3.375 | 3.483

i 3 (04227 053E ] 6.066] 0743 [ 0.613 | 0.489 | 0.665 | 0543 | 0432 | 0543 |12 | D.540 | 1.014 | 1.229 | L8095 | 2.651 | 2.731 | 3.442 | 3.015 | 3.108 | 2.812
J """ 3 710337 [T0356 | 0737 | 0541 0423|0388 | 0.446 ] 0.543 | 0.537 | 0480 |13 | G.a36 | 6:998 [ 11023 | 1.887 [ 1.986 | 1.864 | 2223 | 3.175 | 5175 | 2.550
"4 10410 | 0220 7| 05337 0308 | 0412710531 | 0.334 | 0.511 | 0.552 | 0.400 | 14 | 0.389 | 1.009 | 1.224 | 1.243 | 2.324 | 1.987 | 2.265 | 3.265 | 3.332 | 2.350 |
57710518 | 02247104327 0.438 (03901 0376 | 0.389 | 0.432 | 0,305 | 0.398 | 15 | 0.532 | 0887 | 1120 | 1.321 | 2.443 | 2.365 | 3.017 | 3.261 | 3.503 | 2.675 |
T 6 103907 { 0196 [0.3677]0309 | 0.522 | 0.498 | 0.500 | 5.476 | 0.602 | 0.528 { 16 | 0.421 | 0.678 | 0,879 | 1.432 | 1.672 | 2.231 | 3.108 | 2.946 | 3.358 | 2.969 |
77 0447 | 0443 {0415 0521 [0.321 | G.408 | G419 | 0437 | 0330 [ 0.443 | 17 | 0.611 | 0.763 | 1231 | 0.981 | 2.021 | 1.986 | 3.338 | 2.698 | 3.242 | 3.907
8 0396 ] 0652 [ 0.505 | 0.a41 [0.239 | 0333 | 0.398 | 0.522 | 0.430 | 0,400 { 18 | 0.550 | 0.932 | 1.423 | 1,674 | 2.634 | 3.241 | 3.106 | 3.212 | 3.160 | 2.672 |
To {0517 [ 0432 0421 10398 0102 | 0.365 | 0349 | 1.237 | 1433 | 1.638 | 19 | G.543 | 0.549 | 0.888 | 0.982 | 7.230 | 2.498 | 3.105 | 3.331 | 3.160 | 2.853
L””lb""'tiévé" 0.443 (0,432 | 0,447 | 0.399 | 0.598 | 0.437 | C.522 | 0.508 | 0.498 | 20 | 0.366 | 0.675 | 2,612 [ 2431 | 3.027 | 3.431 | 3.219 | 2.46! [ 3.210 | 2.698"
| Mean | 0.41 | 0.40 | 0.43 | 0.51 | 0.46 | 0.62 | 0.65 | 0.78 | 0.79 | 0.82 | ™ |"0.49 | 0.93 | 1.33 | 1.65 | 2.41 | 2.54 | 2.99 | 3.09 | 3.26 | 2.91 |

900Z 174@7 601 ON 28 104 T DIV 724 1SSy
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Table 4 : Postmortem examinations of control and vaccinated sheep for the
number and stage of recovered larvae after chalienge (15 and 25

larvae , 15 and 35 days afler the 2" immunization)

. Animal groups " Animal No of LI Noof L2 . Neof L3 Tota! number
' : number| i of larvae |
- Control groups | ! 1z R i 14 _
2 12 2 r 16 .
3 CRE E 9
4 11 "3 : 1 15
5 0 o 2 12
6 12 & i 19
7 3 2 1 11
g8 g i e 2 19
5 1 A 0 9
| T | 14 5 0 T
; Total 10 106 | 19 g 134
Establishment rate ! L 265 % | 48% | 2.3% 33.5 %
Vaceinated groups } 11 6" i ! 0 7
12 4 p ] 7 ;
! 13 4 1 G 5
| 14 7 o 2 TR
i 15 4 0 G 4
{6 5 0 0 5
! 17 6 0 0 6
18 3 2 1 6
9 4 0 0 3
| 20 5 0 1 7
Total 16 4 | 6 5 60
Establishment rate l 12.3% 159, | - 3 E SETITAR
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DISCUSSION

Diagnosis of O.ovis infestations by means of serological tests
such as Direct ELISA (Deconinck, et al, 1995), transmigratory
electrophoresis, intradermal tests (Ilchmann and Iliepe., 1985), double
immunodiffusion and indirect haemagglutination (Bautista, et al., 1988)
has been investigated but the sensitivity of these tests are still a question.
In our study, 420 sheep were examined by naked eye and direct ELISA.
The results showed that 19.5 % and 24.3 % were infested respectively.
Abattoir surveys in the UK have shown that an average of 13.4 % are
infested (Bates,1999). 65 % infestation rate had been recorded in south-
west France (Yilma and Dorchies,1991). The variation between the
results of naked eye examination and serological diagnosis as well as
number of sheep have antibody although no larvae were recorded during
post slaughter examination suggests that some of these animals may
have been previously exposed to O.ovis or treated with antiparasitic
drugs prior to the necropsy or cross reactions with antibodies o other
parasites. In the same way, sheep in field conditions sometimes have &
much lower infestation of larvae which are difficult to detect by
necropsy. This phenomenon has also been noted in other parasite species
causing myiasis in livestock (Robertson, 1980; Skelly and Howells,
1987).

The results of some previous studies demonstrated that the
ELISA test is a valid technique to detect (.ovis antibodies in sheep
(Yilma, 1992; Deconinck et al, 1995). Nevertheless, it could be
improved by using the most antigenic materials from larvae .Innocenti et
al., (1995) proved that the salivary glands proteins of the O.ovis larvae
were the most immunogens in infested sheep. Tabouret et al, (2001)
reported that ESP released by Q.ovis larvac was the result of salivary
gland and digestive tube activity, and the authors demonstrated that ESP
contains a 28 KDa protein fraction, which is the most antigenic fraction
of O.ovis larval proteins.

In the present study, the using of O.ovis ESP L1 and L2 as a
coating antigen in ELISA test, resulted in 97.6 % sensitivity. Bautista et
al, (1988) in Mexico mentioned that sheep secra tested for O.ovis
antibodies by LH give sensitivities of 100 %, 100 % and 97.7 % by
using somatic crude antigen from L1, L2 and L3 respectively while
double immunodiffusion gave sensitivities of 42 %, 59 % and 18 %.

The obtained results showed that sheep immunization with ESP
of L1 and L2 resulted in 33.5 % and 15 % larval establishment in control
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and vaccinated groups respectively after experimental challenge test
with L1 larvae recovered from slaughtered sheep. Frugere ef al., (2000)
used ESP L3 O.ovis and recorded very similar establishment rates in
control and vaccinated groups (39 % and 35 %). Cepeda-Palacios et af.,
(2000) showed that 38 % reduction in adult populations of O.ovis might
achieved by 40 % reduction of mature larval weight. Frugere er ol
(2000) demonstrated that the percentage of developing stages was lower
in lambs immunized with L3 ESP than in control lambs. The lack of
larval establishment rate despite high antibodies response may related to
the short time of necropsy after immunization and experimental
challenges since the duration required for the effect of antibody on larval
stages was unknown. Also some ESP can not interfere with the parasite
establishment but interfere with the fecundity of the parasite (Frugere ef
al., 2000).

Since the development of O.ovis larvae occurs in contact with the
nasal and sinusal mucosa, it could be better in the future to choose the
intranasal route for immunization other than intradermal or subcutaneous
one. Bowles ef al. (1987) demonstrated that intranasal immunization of
sheep with a second stage ESP of Lucilia cuprina resulted in a
significant reduction in larval numbers after experimental chalienge
whereas intradermal immunization does not protect the animals.

Two animals among control group were recorded in the present
study to have a high level of O.ovis antibody, one on the 5% week and
other on the 8™ week post first immunization which might resulted from
exposure of the control to natural infestation during the experiment.

' In conclusion, diagnosis of O.ovis by ELISA using L1 and L2
ESP as antigen is considered effective and the results obtained with
O.ovis ESP L1 and L2 immunization are encouraging.
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