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ABSTRACT

This study was performed during winter 2002 in a sheep flock manifesting respira-
lory embarrassments in 44 out of 321 animals of different ages and sex. Bacteriologi-
cal examination of nasopharyngeal swabs laken from diseased sheep revealed the de-
tection of Haemophilus somnus (H.somnusj either alone (65.6%) or in combination with
Streptococcus pneurnoniae (22.2%), Klebsiella pneumoniae (11.1%), and Staphylococ-
cus aureus (11.1%). Also H.somnus was detected from the nasopharyngeal swabs col-

lected from in contact apparently healthy cattle.

Electrophoretic patterm of Haemophilus somnus isolated from diseased sheep and
incontact clinically normal cattle proved the similarity of ovine and bovine strains, such
criteria have potential value for epidemiological studies of hemophilosis among farm
animals. Clinical signs exhibited on the diseased animals was described and some epi-

demiological data and the treatment of diseased animals was studied and discussed.

INTRODUCTION

Sheep are considered to be one of the most valuable sources for wool industry. milk and meat
production in Egypt. Pneumonia causes serious financial wastes to the entire sheep industry re-
sulting from deaths. reduced gross weights, delayed marketing and from costs of expensive treat-
ment. Sheep and goats of all ages are infected but lambs and kids are susceptible to bacterial
pneumonia with high morbidity and mortality rates {Smith and Olubumni., 1983),

Respiratory infection in sheep is caused by several agents namely bacterial, viral, fungal or
parasitic agents synchronized with stress and/or environmental factors. Many of bacterial
agents as Pasteurella sp, E-Coli, Staphylococcus epidermidis, Corynebacterium ovis or Corynebac-

terium pyogens, Streptococcus pneumoniae, Pseudomonas aeruginosa, Klebsiella pneumoniae
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and Haemophilus sp (Misra et al., 1970, Vyas et al., 1984; Elyas., 1993 and Radostits et al.,
2000).

Haemophilus species are commensals or parasites of the mucous membranes of humans and
animeﬁs. most commonly in the upper respiratory and lower genital tract (Quinn et al., 1994).
H.Somnus is an important veterinary pathogen that causes respiratory disease, arthritis, septi-
cemia and abortion in cattle and sheep (Yang et al., 1998). Moreover H.somnus is considered as

a major significant cause of pneumonia (Corboz and wild., 1981).

H.ovis has been serological cross-reaction with H.somnus and both recognized as commensal
and pathogenic organisms in cattle and sheep (Kilian and Biberstein., 1984). H. Somnus,
H.agni and Histophilus ovis should be considered a single species and have been recognized as
important pathogens in domestic ruminants (Walker et al., 1985 and Ames., 1987). Although
they have been described under various names, these organisms are very similar and may be
identical {Humphery and Stephens., 1983 and Ward et al., 1995). The nasal and genital dis-
charges, urine and expired air could all potentially act as source of infection and transmission of
the haemophilus within a flock of sheep (Philbey et al., 1991).

Regarding to clinical manifestation of hemophilosis in sheep. Histophilus ovis was incriminat-
ed as the cause of natural cases of epididymitis in rams, polyarthritis in lambs, mastitis and
abortion in ewes (Webb., 1983). The respiratory formn of H.somnus infection has been gaining in-
importance (Harris and Janzen., 1989). Fatal pneumonia of sheep with fever, prostration, dysp-
nea, cyanosis and bloody diarrhea (Hungerford., 1990)}. The clinical and pathological findings of
hemophilosis were consistent with previous reports and included polyarthritis. epididymo-
orchitis, meningoencephalitis. pneumonia, septicaemia, mastitis and metritis (Philbeyet al.,
1991). An outbreak of Haemophilus aegyptius infection in a sheep farm characterized by menin-
goencephalomyelitis (Akpavie., et al. 1994). H.ageni and H.ovis have been associated with ovine

septicemia, pneumonia, mastitis and epididymitis (Radostits et al., 2000).

Because of the acute nature of the disease, vaccination is likely to be the only satisfactory
method of control. Haemophilus species was sensitive to various antibiotics namely penicillin,
ampicillin, oxytetracycline, chlortetracycline, chloramphenicol, nitrofurantoin, erythromycin and

polymyxin B but were resistant to bacitracin and vancomycin {(Hajtos., 1987 and Euzeby.,
2001).

So the fundamental goal of this study was aimed to investigate problem of respiratory distress
among sheep through:

A- ldentification and characterization of Haemophilus sp and other incriminated bacteria.
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B- Studying the pathogenicity of Haemophilus sp in mice and chicken embrvaos.
C- Trials for the isolation of Haemophilus sp from incontact clinically healthy cattle.

D- Electrophoretic protein profile of Haemophilus somnus isolated from investigated sheep

(;)Viﬂe strain} and incontact clinically normal cattle (bovine strain).
E- Description of clinical picture and assessments of some epidemiological data.
F- Serclogical investigation of the animals under study.

G- Tyials of treatiment after the application of antibiogram on the isclated Haemophiius som-

TLLLS,

MATERIAL AND METHUDS
1- Animals : The study was conducted on a total of 321 sheep of dificrent ages and breeds,
this flock belonged tu private sheep flock at Kaluobia Governorates, 44 oui of them showing res-

piratory distress. Besides 50 clinically healthy contact cattle All animals were subjected to care-
ful and fislly ciinical investigation (Pugh., 2002).

2- History of the investigated animals : This study was applied during end of winter 2002.
The animals under investigation had previous history of recurrent respirato:v distress circulat-
ing ameng ifhese animals during winter seasons. The investigated anirnals were housed over-
crowded wwler inadequate ventilation, recetved poor feeding quality and cxpesed to inclement
weather during this period and the floor of the stable have wet straw bedding. This flock was in
contact with catile population (50 at the same vacinity and the attendants share the work in the
two farms.

3-SBampling :

A- Nasopharyngeal swabs: Two nasopharyngeal swabs were taken froni 44 diseased sheep,
the first one was used for the possible existerice of Haemophilus whii= the second one ex-
posed (o bacteriological examination against other incrimainated bacteria. Also nasopharyn-

geal swabs collected from contact clinically normal cattle for detection of haemophilus spe-
cies,

B- Serum samples: It were taken from diseased sheep and exposed to agzlutination test.

4- Bacteriological examination:

A- For haemophilus: The swabs were directly streaked on selective media (Brewer et al.,

19886), the colonies were 1dentified from microscopic examination of stained smears, colony
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morphology and biochemical reactions (Mackie and Macarteny., 1996).

B- For other incriminated bacteria: The swabs were taken into nutrient broth, then subcul-
tures on specific media and the isclated bacteria were identified and characterized from
colony morphology and biochemical reaction (Quinn et al., 1994).

5- Identification of the haemophilus isolates : The isolated agents were confirmed and
identtfied by:

A- Sero-identification; The colonies identified serologically using standard hyperimmune sera
(Veterinary Laboratory Agency., UK) according to the methods of Hoerlein et al., (1973).

B- Pathogencity test: 1t was performed by mice inoculation (Intraperitoneally) with 0.2 ml of
twenty-four hours broth culture of the isolate and observed for a week (Kennedy et al.,
1960), and by inoculation of 0.2 mi of 24 hours broth culture of H.somnus into yolk sac of

6 days embryonated chicken eggs and candling of eggs and the mortalities were detected
(Livard et al., 1982) .

6- S8odium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE): It was applicd
using 12.5% separating gel with discontinuous buffer system, gel stained with 0.25% (w/v) co-
omasie brilliant blue in 50% methanol 10% (w/v) acetic acid, destaining by 10% methanol 7.5%
acetic acid and the gel photographed and read by computer program through scanner (La'emm-
., 1970 and Tagawa ot al., 1993). The test was done to compare between ovine and bovine
strain of Haemophilus somnus,

7- Tube agglutination test : it was performed on serum from diseased sheep for detection of
agglutinin antibodies against Hemophtlus somnus.

8- Antiblogram procedures : The haemophilus isolates were tested for sensitivity to antibio-
tics according to the method of Sogka et al., (1972) and Quinn et al., (1994).

9- Therapeutic trials of diseased animals : The diseased sheep were treated after sensitivity
test. The diseased animals were allocated into two groups, the animals of first one were treated
specifically by gentamicin sulfate as 5mg/kg, b/w, I/M for 5 days (gentamicin 5% Inj., Bremer
Pharma Gmbh., Germany}, beside symplomatic and supportive treatment and non-specific im-
munostimulant as levamisole in dose of 0.03 ml/kg, b/w, 8/C for three days, repeat after 3 days
(Vermisole Inj., Bimeda Chemicals Limited., Dublin). While the second group recelved the same

regimens without immunostimulant therapy (Humphrey and Stephens., 1983; Radostits et
al., 2000 and Zaitoun., 2001).
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RESULTS AND DISCUSSION

Haemophilus species have been implicated elsewhere in ovine respiratory disecase, which is a
major problem in sheep flocks. A shift in the normal upper ajirway bacterial flora or stress activa-
tion of latent H.somnus in the upper airway may contribute to a lower airway infection. Regard-
ing to the results of bacteriological examination, it showed identical Hemophilus somnus colo-
nies, which identified from morphology and biochemical reaction as shown in table (1). Such
results were similar to that obtained by Corboz and Wild., (1981); Quinn et al., (1994}; Ibra-
him., (2001) and Euzeby., (2001).

Further identification of haemophilus achieved by application of the pathogenicity test in mice
which declared deaths of the mice within one week and inoculation of chicken embryos where
deaths of embryos occured within 48.h. The above mentioned results were justified by the prior
work of Kennedy et al., (1960); Livard et al., (1982); Kwiecien and Little., (1992) and Mo-
hamed., (2000). Serological identification of the isolated pathogen using standard hyperimmune
serum proved infection by Hemophilus somnus. The current results were in agreement to that’
obtained by Hoerlein et al., (1973) and Mohamed., (1996).

Table (2) declared isolation of 9 strains of Haemophilus somnus from 44 diseased animals
(20.45%) taken from clinically ill sheep either alone (55.6%) or in combination with Streptococcus
pneumoniae (22.2%), Klebsiella pneumoniae (11.1%) and Staphalyoccus auerus {11.124). The low-
er number of Haemophilus isolates in this study contributed to the mixed infection with other
pathogens, which overgrown the growth of haemophilus. It should be borne in mind that hae-
mophilus somnus when cultured is a relatively slow grower and may be outgrown by other bacte-
ria when mixed infections are present (Coetzer et al., 1994). The detection of other pathogens
in combination with haemophilus was similar to that reported by many workers (Misra et al.,
1970, Vyas et al., 1984; Elyas., 1993 and Radostits et al., 2000).

The current results revealed detection of haemophilus somnus (2 isolates) from contact clini-
cally healthy cattle (50). The obtained results was highly augmented with the prior work of Lees
et al., (1990) who reported that, purchasing replacement animals and having cattle on the farm
were risk factors for Haemophilus infection in sheep flock and it is possible interspecies trans-

mission may play a role in the epidemiology of the disease.

SDS-PAGE electrophoresis was performed (Fig 1&2) to compare between the soluble protein of
H.somnus ovine and bovine strains, the results showed similarity between the two strains. Such
finding nearly identical to that gained by Lees et al., {1994) who proved that, protein profiles of
bovine and ovine H. somnus done by sodium dodecyl sulphate-polyacrylamide gel electrophore-

sis showed similar patterns for virulent bovine and ovine isolates and indicated the similarity in
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pathogenicity and in surface antigens.

Clinical signs exhibited on the investigated animals revealed fever, respiratory distress as
cough, dvspnea, nasal discharges (Fig 3), abnormal lung sounds on auscultation and alteration
in appetite and body condition. Such observations were previously described by Hungerford.,
(1990); Quinn et al., (1994) and Ibrahim., (2001). However few animals exhibited chronic
cough, this might be contributed to occurrence of laryngitis, tracheitis in addition to the pneu-

monia due to Haemophilus (Humphery and Stephens., 1983 and Harris and Janzen., 1989).

The aixsence of CNS involvement was supported previously by the work of Little., {1986) who
declared that, first outbreak of haemophilus somnus predominately characterized by thrombotic
meningocncephalitis but as the infection becomes endemic, there is a gradual change in its

manifestation and the respiratory form attains a high profile.

The epidemiological data cleared that, the disease was occurred during end winter 2002 and
the flock was exposed to stress factors namely bad inclement weather during this period, con-
finement of sheep for long time overcrowded in inadequate ventilated stables had wet straw bed:
ding and received poor quality food. Such data was explained by Humphery and Stephens.,
(1983) and Quinn et al., (1994) who documented that, stresses such as inclement weather,

housing and overcrowding are thought to be of triggering the haemophilus infection,.

The incidence of the haemophilosis in relation to the age (table 3). The results of this study -
concluded that, incidence of hemophilosis was higher in young s than adults. This might attrib-
uted to the levels of natural serum bactericidal activity against Haemophilus somnus infection
during this age (Simnson and Maheswaran., 1981). These resuits came in accordance to that of

Quinn et al., (1994) who published that young or previously unexposcd animals are most sus-
ceptible to Haemophilus infections..

The incidence of the disease in relation to breed and sex {Table 4) cleared that, the incidence

was higher in Rahmany than in Baladi sheep while the incidence was nearly equal in both male
and female.

The use of serological tests for the diagnosis of clinical cases of hemophilosis is equivocal (Co-
etzer et al., 1994). The current results of tube agglutination test (Table 5) revealed positive re-
sults in 24 samples (54.5 %) out of 44 samples collected frbm diseased animals and the titer of
agglutination antibodies reached to 1/800. However serological data is lacking in specificity as
H.somnus cross reacts with other bacteria as other Haemophilus spp, Actinobacillus lignieresii,
Listeria monocytogenes, Bordetella bronchispetica and others (Humphery and Stephens., 1983).
In this context Ruegg et al., (1988) concluded that titers of 1:256 to 1: 512 of H.somnus in non-

vaccinated herds indicate a chronic infection. Therefore the above results indicative of chronic
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haemophilosis. Also Safacon and Higgins., (1982) cited that high agglutinating titers against

H.somnus are transient as the titers in affected animals don’t persist.

The results in table (6) illustrated the correlation between bacteriological and serological re-
sults, it is cleared that, the serological incidence of haemophilosis was higher (54.5%) than bac-
teriological incidence (20.5%), this data support the view that clinical haemophllosis should be

confirmed with both bacteriological and serological investigation.

The results in table (7} showed that Haemophilus somnus sensitive in variable degrees to
many antibictic and the sensitivity to gentamicin reached to 92.86% while it was completely re-
sist to bacitracin and vancomycin, such criteria justified by the prior work of Hajtos., (1987)
and Fuzeby., (2001).

With respect to treatment, the diseased animals showed clinical improvement after specific
treatment with gentamicin sulfate beside symptomatic therapy within 1-2 weeks in the first
group while in the second one extended to 3 weeks. These results were in harmony to that re-
ported by Humphery and Stephens., (1983). This might be contributed the non-specific im-
mune stimulant action of levamisole which enhance and accerlate the clinical improvement.

Such result was in harmony to that proved by Zaitoun,, (2001).

Finally. the main points recommended in control of ovine haémophilosis were detection and
treatment of diseased animals after application of sensitivity test, careful management to reduce
the influence of the predisposing factors, interspecies transmission of haemophilus somnus or
contact of sheep with cattle or other reservoirs should be avoided and vaccination of sheep
against Haemophilus somnus (local strain) either alone or in combination with other bacterial or
viral vaccines used in Egypt.
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Table (1): Results of biochemical reactions

Sugar fermentation Oxidase | Nitrate | Catalase | Urease Indole
G F M [A L T
+ve | +ve | tve |-ve |-ve |-ve | tve +ve +ve ~ve tve

G: Glucose F: Fractose M: Mannitol A: Arabinose L: Lactose T: Trehalose
Table (2): Results of bacteriological examination

Number | Number of Isolates Total
of sheep | clinically ill "H somnus H+Strept | H+Klebsiella | H+Staph isolates
alone
No | % No | % No [% No | % No_| %
321 44 5 3556 12 222 11 11.1 1 11.1 {9 20.45
H:Haemophilus
Table (3): Incidence of hemophilosis in relation to age.
Animals age
Animals >6.m 6->1.y 1-3.y
examined
Total | CI | % No | CI %o No Cl Yo Ne | O1 Yo
321 44 | 13,71 | 32 17 53.1 68 18 26.5 10219 8.8
CIL: clinically ill
Table (4): Incidence of hemophilosis in relation to breed and sex
Animals Breed Sex
Baladi Rahmany Males Females
Total | CI Yo No {CI |% {No CI % Ne [CI |% [Ne [CI |%
321 44 1371 | 184 14 |76 [ 137 |30 219 | 131 ] 20 15.3 ] 190 { 24 12.6

Table (5): Results of tube agglutination test on sera taken from diseased sheep

Total Negative Positive End titer

number of | samples samples

sheep sera 1725 1/50 { /100 | 17200 } 1/400 | 1/800
samples No Yo No | %

44 20 [45.5 [24 [545| 8 5 2 s |3 1
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Table (6) Correlation between bacteriological and serological results

Number of Bacteriology Serology
clinically ill | o 1ve | o No +Ve o/,
r:~:h»a<=:g
44 9 20.5 24 54.5
Table (7) Results of sensitivity test on the isolated haemophilus somnus.
| Antibiotic Resistant % Sensitivity %

Gentamycin 7.14 92.86
Enrofloxacin 14.29 85.71
Kanamycin 21.43 78.57
Tetracycline 38.6 61.4
Ampicillin 42 86 57.14
Erythromycin 48.26 51.74
Bacitracin 100 0.0
Vancomycin 100 0.0

Fig. (1) : SD5S-PAGE of whole cell protein of H.somnus (ovine strain).
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Fig. [2) : SD5-PAGE of whale cell protein of H.somnus (Bovine strain)

Fig. (3] : Uiseased lamb showing nasal discharges
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