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SUMMARY

The resistance of Iraq-sheep to D.filaria was
studied on sixteen lambs. Wide variations in
degree of resistance were observed. Solid
lmmunity was developed by two lambs resulted
in partial or complete elimination of worm
burden of initial infection when challenged

28 days

post primary exposure, while other

two lambs failed to do so.

The resistance was initiated in challenged
lambs within seven deys after patency of pri-
mary exposure whereas those lambs re-infected
before patency of initial infection were una-
ble to evoke any degree of resistance.

Immune mechanism in the resistant lambs appe-

ared to

operate in migratory pathway from

mesentri lymph nodes to the lungs.

The resistant lambs showed regpiratory dis-
tress similar to those shown by nen-resigtant
and control infected animals posslibly due to
the high susceptibility of this bread to se~
condary bacterial pneumonis.

Verminous

INTRODUCTION

bronchitis is widely distributed in sheep in

Iraq. D. filaris is considered the mos+ important causative
agent (KADHIM, 1975).
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British sheep reported %o be insusceptible to re-infec-
tion with D. filaria when recovered from an attack of parasi-
tic bronchitis (MICHEL, 1956 and WILSON, 1970).

These manifestations of resistance were studied here in
native bread sheep through exposure of experimentelly infected
lambs with 50 Larvae/Kg. b.wt. to subsequant challenge of 100
larvae/Kg. body weight of D.filarig. Furthermore, the clinico-
pathological changes which accompanied initiel and challenge
infections were investigated.

MATERIALS AND METHODS

INFECTIVE LARVAE:

Lungs of sheep infected with D.filarias were dissected and
worms were obtained. Eggs and larvae were collected from gra-
vid uteri, washed, resuspended in water, and kept at room tem-
perature. Infective larvaee developed within 7 days. Doses were
determined by counting a number of larvae per ml.of homogenous
culture medium. The infection were given orally by a rubber
pipette.

EXPERTMINTAL LAMBS:

Sixteen crose-breed (Karedi X Oasi) Iraqi-lambs; 2 to 3
months o0ld were used in this experiment. They were born at the
Farm of College of Vet. Med., University of Baghdad. They were
reared indoor pens and maintained under such condition of cle-
anliness as would preclude the possibility of parasitic in-
fections. Only dry retion was used. The lambs were divided in-
to four groups. The design of experimental plan are shown in
Table 1. The principale of the experiment was intended to

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.
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challenge experimentally infected lembs on day 7 and 28 post=
primary exposure. Re-infected lambs and their controls were
killed at different periods to investigate the fateof invading
larvee and the stage of active immunity.

Data on clinicel sysptoms, body weight and faecal larvsal
count were obtained at weekly intervals post-infection.At nec-
ropsy, the lungs,trachea and larynx were opened and worms were
removed with forceps. The lungs then mineed and baermanised.
The mesentric lymph nodes were cut with scissors into small
pleces and placed on modified Baermann apparatus. The filte=-
rate was examined microscopically for larvae according to the
method described by REINECKS (1967).

Gross pathological changes in the lungs were recorded.
CLINICAL FINDINGS :

The inoculated lambs appeared normal during the first two
weeks following infections. On the third week, they showed di-
minished appetite, intermittent cough and harried respiration.
Ausculatation revealed harsh bronchial respiration with emphy-
sematous crackling. The clinical signs of respiratory distress
progressed by the Zfourth week enward. Coughing beceme more
frequent, a significant increase in pulse rate concomittant
with rise of body temperature.Dyspnoea accampanied by voilent
regpiratory heave and grunt were evident. Rhonchi and emphy-
sematous crackling sounds could be heard over the harsh bron-
chial breathing. All the lambs recieving a single or double
doses of D. filaria larvee lost their weight gradually except
the resistant lembs in group B during the second week post=-
challenge showed improvement in the body weight approximately
similar %o the control non-infected lembs ( Fig., 1 ). The
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clinicel signs of respiratory illness persisted in 811 infece=
ted animals with continuous rise of body temperature during
the experimentel period. These were responsible for bad condi-
tion exihibited by the lambs in groups A, B and C.

The uninoculated controls remained healthy and made normal
weight gain during the experiment.

FAECAL LARVAL COUNT:

The maximum individual larval counts are shown in Table 1
and the mean for groups were illustrated in Fig. 11. It ob-
served that the larvae. started to discharge on the fourth
week.The number was decreased gradually by the resistant lambs
in group B in comparable with the huge number voided by non
resistant lambs in the same group and control infected animasls
(group C). The lambs in group A showed tremendous rise in lar-
val count with the fifth week post-infection.

WORM RECOVERY :

Table 1 shows the number of recovered worms <from each
lamb slaughtered at definite period. The lambs in group A sho-
wed a high worm burden on day 35 after infection in comperable
with the lemb 15368 and 212 in group C. These might be due to
patency of first and second infections. The lamb 382 and 208
in group B re-infected after potency of initiel infection de=-
veloped 0.0 and 38 worms on Tth and 31ih days after challenge
respeciively. At meantime the other two lambs in the same
group after one month of challenge gave a count approximately
twice the number recovered in control lambs 2 and 276.

Immature worms could not be recovered from mesentric lym-
Ph nodes of the lamb 314 (group C) salaughtered after 7 days
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from intial infection. On the other hand the same result was
observed in +the 1lamb 382 slaguhtered on seventh day post-
challenge. i

LUNG PATHOLOGY:

Lung consolidation ( hepatization ) was present nearly of
the seme degree in apical, cardiac and diaphgramatic lobes of
all animals exposed to either single on double infections.
Emphysema was the more pronounced pathologicel changes noticed
in the diaphgramatic lobes.

DISCUSSION

The evidence presented here would seem to demonstrate
that Iraqi-lembs experimentally infected with D. filaeris con-
ferred a certain degree of resistance to the second infection
but wide vartiations of responce was epparant. A high degree
of resistance was developed by the lambs exhibited by com=-
plete and partial elminiation of the worms of initiel infec-
tion noticed in lambs 382 and 208 in group B respectively. At
meantime the lambs 290 and 275 in the same group failed to
develop by showing a high number of worm burden at pos=-mortum.
Uniform results were obtained by JARRAT et al., (1958) with
D. viviparus in cattle, while MICHEL (1956) and WILSON (1970)
concluded that strong acquired resistance developed by British
~sheep infected with D. filaria to subsequent challenge.

The acquired resistance developed rapidly in lamb 382 be-
coming apparent within seven days after patency of initisl in-
fection. Eleven days was sufficient to resistance to be deve-
loped in calves challenged with D. viviparus (MICHEL, 1962).

Assiut Vet. Med. J. Vol. 6 No. 11&12,1979.
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Immature worms could not be recovered from mesentric ly-
mph nodes and lungs of either control infected lamb 314 or the
resistant lamb 382 seven days after primary or secondary in-
fections respectively. These results suggest their presence in
lymph ways. ANDERSON et al., (1971) found that immature worms
of D. filaria. on day seven of infection onward,migrating from
mesentric lymph nodes via thoracic duct to heart and pulmonary
arteries. Accordingly administered larvae to +the resistant
lambs appeared to be inhibited in pathway from mesentric lymph
nodes to the lungs. In this respect,MICHEL (1956) thought that
the nodes might be an important site of resistance but later
MICHEL and SINCLAIR (1963) reported that immeture worms did
not reach the lungs of resistant sheep and the nodes were not
essential to the stimulation of resistance.

With regard to the formation of immunity before potency
the present study revealed that challenge on seven day after
primery exposure Tailed to initiate immunity and both first
and second doses became patent after a period of 35 days. A
finding which had not been reported before.

Severe clinical signs of respiratory distress had been
observed in the lambs challenged on the 7th and 28th days af=
ter initiael infection and in control infected lambs. Similar
findings had been reported in cattle challenged with D. vivi=-
perus 1 to 27 months after initial infection (MICHEL, 1954 ;
RUBIN and LUKER, 1955 and MICHEL and COATS, 1958). However,
MICHEL (1956) and WILSON (1970) found that resistant lambs to
D. filaria did not show clinical, signs of lungworm disease,
They attributed these findings to strong immunity produced by
sheep against D.filaria infection than did cattle. Accordingly

Assiut Vet. Med. J. Vol. 6 No. 11%12,1979.
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Iraqi-sheep seems to have individual variations with regard to
immunity.lMoreover this breed appeared to be very susceptible to
secondary bacterial pneumonia which made resistant and non-re-

sistent lembs were suffered from respiratory illness for a long
period.

Concering gross pathological changes WILSON (1970) consi-
dered reduced lung damage might be useful as an indication of
immunity. However, in this study necropsy findings of resis-
tant and non-resistant sheep were of +the same degree.These in-
crease in lung pathology of resistant lambs attributed to the
development of bacterial pneumonia. These explanations would
be confirmed through histo-pathologicel examinations in fur-
ther publications.
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