Hamoda, F. K. et al.... ISSN 1110-7219
131

INVESTIGATION ON OVINE HAEMOPHILOSIS

*‘Hamoda, F. K.; **El-Sawalhy, A. A.;

Diab, R. A. and Mohamed, M. M.
“Dept. of Anim Med. Tac Vel Med. Zagazig University, Benha Branch, Egypl
** Depl. of Internal Med. & Infections and Fish Discases. Fae. Vet. Med. Mansoura Lhuversity

Veterinary serum and vaceine Research laslitute. Abbasia. Cairo. Egqvpt.

ABSTRACT

This study was performed during twinter 2002 in a sheep flock manifesting respira-
tory embarrassments in 44 out of 321 animals of different ages and sex. Bacteriologi-
cal examination of nasopharyngeal swabs taken from diseased sheep revealed the de-
tection of Haemophilus somnus {H.somnus) cither alone (55.6%) or in combination 1pith
Streplococeus pneumoniae (22.2%), Klebsiella pnevmoniae (11.1%), and Staphylococ-
cus aurecus (11.1%). Also H.soinnus was detected from the nasopharyngeal swabs col-

lectecd from in contact apparenily healthy caltie.

Electrophoretic pattern of Haemophilus somnus isolated Jrom diseased sheep and
incontact clinically nurmal catile proved Lhe similarity of ovine and bovine strains, such
criteria hane potential value for epidemiologreal studies of hemophilosis among farm
animals. Clinical signs exhibited on the discased animals rvas descrihed and some epi-

demiological daia and the trealment of diseased aniunals was studied and discussed

INTRODUCTION

Sheep are considered to be one of the most valuable sources for wool industry, mitk and ineat
production in Egypt. Pneumonla eauses serious [inancial wasics to the cntirc sheep indusiry re-
sulting from deaths, reduced gross weights, delaycd marketing and (rom costs of cxpensive tecat-
ment. Sheep and goats of all ages arve inferied but lambs and kids are susceptible to baclerfal
pneumonla with high morbldity and mortality rates (Smith and Olubumni., 1983},

Respiratory infection in sheap is caused by scveral agents namely bacterial, viral, fungal or
parasitic agents synehronized with stress and/or environnmiental factors. Many of bacterial
agentis as Pasteurella sp. E-Coli. Staphylococcus epiderinidis. Corynebacterium ouvis oc Cortynebac-

terfum pyogens, Streplococcus prieumoniae.  Pseudomonas aeruginosa, Klebsiella prenmoniae
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and Haemophilus sp (Misra et al., 1970, Vyas et al., 1984; Elyas., 1993 and Radostits et al.,
2000).

Haemophllus specics are commensals or parasites of the mucous membranes of hurmans and
anlmz;ls. most commonly in the upper respiratory and lower genital tract {Quinn et al., 1894).
H.Somnus is an tmportant veterinary pathogen that causes respiratory disease. arthritls, septi-
certla and abortlon in cattle and sheep (Yang et al., 1998). Moreover I{.somnus is considered as

a major significani cause ot pneumonia (Corboz and wild., 1881).

H.ovis has been serological cross-reaction with H.somnus and both recognized as commensal
and pathogenic organisms {n cattle and sheep (Killan and Biberstein., 1984}, H. Somnns,
H.agni and Histophilus vvis should be consldered a singlc species and have been recognized as
fraportant pathogens in domestic ruminants (Walker et al.,, 1985 and Ames., 1987). Although
they have bcen described under vanous names, these organisms are very similar and tnay be
ldentical (Humphery and Stephens., 1983 and Ward ¢t al., 1985). Thc nasal and genital dis-
charges, urine and expired alr could all potentially act as source of infection and transmission of
the haemophilus within a flock of sheep {Philbey et al., 1991).

Regarding o clinical manifestation ot hemophilosis in sheep. Histophilus ovis was incriminat-
ed as the cause of natura! cases of epididymitis in rams, polyarthritis in [ambs. mastitis and
abortiton In ewes (Webb., 1983}, The respiratory form of [1.somnus Infection has been gdining in
importance (Harrls and Janzen., 1989). Fatal pneumonla of sheep with fever. prostration. dysp-
hea, cyanosis and bloody diarrhea (Hungerford., 1990). The clinical and pathological lindings of
hemophilosis were consistent witll previous reports and included polyarthritis. epididymo-
orchitis, meningoencephalitis, pneumonia, scpticaemia, mastitis and metritis (Philbeyet al.,
1991) An outbreak of Haemophilus acgyptius infection in a sheep farm characterized by menin-
goencephalomyelitis (Akpavie., et al. 1994). H.ageni and H.ovis have been assoclated with ovine
seplicemla. pneumonia. mastilis and epididyniitis (Radostits et al., 2000).

Because of the aculc nature of the discase, vaccination Is likcly to be the only satislactory
method of control. Hacmophilus specles was sensitive to various antihiotics namely penieillin,
amptclllin, oxytctracycline, cblortetracycline, chlorammphenicol, nltrofurantoin, erythromyein and

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

So the fundamental goal of this study was aimned o investigate problem ot respiratory distress
among sheep through:

A- ldentification and characterization of Haemophilus sp and other incriminated bacieria.
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B- Studying the pathogenicity of Haemophilus sp In mice and chicken embryns.
C- THals for the isolation of liaemophitus sp from incontact clinicully healthy cattlc.

D- Eleetrophorctic proteln profile of Haemophilus somnus tsolated from investigated sheep

(Bﬂne strain) and incontaet clinteally normal cattle (bovine strain).
E- Description of clinical picture and assessments of some epidemiological data.
F- Serolngical invesligation of the animals under study.

G- Trals of treatment after the applicatlon of antiblogram on the isolaled fHaemophilus som-

nus.

MATERIAL AND METHODS

1- Animals : The study was conducted on a total of 321 sheep of different ages and breeds.
this flock belonged o private sheep flock al Kaluobla Governorales, 44 oul ol them showing res-
piralory distress. Besides 50 clinieally healthy contact cattle All anitals were subjected to carc-
ful and fully clinical Investlgation (Pugh., 2002).

2- History of the investigated animals : This study was applied during end cf winter 2002.
The animals under Investigation had previous history of recucrent respiratory distress circulat:
ing among these animals during winter scasons. The invesligatcd animals were housed over-
crowded under inadequate ventilation, received poor feeding quality and expnsed to inclement
weather dur(ng this period and the loor of the stable have wet straw bedding. This llock was in
contact with cattle population (50) al the same vacinity and the attendants share the work in the

two farms.
3-Sampling :
A- Nasopharyngeal swabis: Two nasopharyngeal swabs werc taken lrom 44 discased sheep.
the first one was used for the possible existence of Haemophilus while the sceond one ex-
posed 10 bacterioingical examination against other incriminated bacteria. Also nasopharyn-

geal swabs collecied from contact clinically normal cattle for detection of hacmophilus spe-

cles.
B- Serum sainpics: it were taken from diseased sheep and exposed to agglutination test.
4- Bacteriological examination:

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

19886), the colonies were fdentfied from microscopic examination of stained smicars, colony
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morphology and biochemical rcactions {(Mackie and Macarteny., 1996).

B- For other incriminated bacteria: The swabs were taken into nutricnt broth, then subceul-
tures on specillc medta and the isolated bacteria were identified and characierized (rom

colony morphology and biochemical reaction (Quinn et al., 1894).

5- Identificatlon of the haemophilus isolates : The Isolated agents wcre confirined and
identified by:

A- Sero-Identification: The colonies Ydentified serologically using standard hyperimmune sera

{Veterinary Laboralory Agency., UK) accarding to the methods ol Hoetletn et al., (1973).

B- Pathogencity test: [t was performed by mice inoculation (Intraperitoneally) with 0.2 ml of
twenty-four hours broth culture of the Isolate and observed for a weck (Kepnedy et al.,
1960), and by inoculation of 0.2 ml of 24 hours broth culture of H.somnits into yolk sac of
B days embLryonated chicken eggs and candling of cggs and the mortalities were detected
(Livard et al., 1982) .

8- Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE): It was applicd
using 12.5% separating gel with discontinuous buffer system. gel stained witlt 0.25% {(w/v} co
omasie brilliant blue in 50% methanol 10% (w/v} acclic acid, destaining by 10% methanol 7.5%
acetic acid and tlie get photographed and read by computer program through scanner (Lac-emm-
li.,, 1970 and Tagawa et al.. 1993). The test was donc to compare beiween ovine and bovine

strain of Haemophilus somnus.

7- Tuhe agglutination test : I! was pcriormed on serum {rom discased sheep for detection ol

agglutinin antihodies agatnst Hemophilus soimnus.

8- Antiblogram procedures : The hacmophilus isolates were tested for sensitivity 1o antibio-
tics according to the methed of Sogka et al., {1972) and Quinn et al., (1994).

9- Therapeutic trials of diseased animals : The diseased sheep were treated alter sensitivily
test. The diseased animals were allocated into two groups. the animals of first one were treated
specifically by gentamicin snlfate as bmg/kg. b/w. I/M for 5 days (gentamicin 5% Inj., Bremer
Pharma Gmbh.. Germany). beside symptomatic and supportive treatment and non-specilic fm-
munostimulant as levamisole In dosc of 0.03 mi/kg, b/w. S/C for three days, repeat alter 3 days
(Vermisole inj., Bimeda Chemicals Limited., Dublin). While the second group received the same
regimens withou! immunostimulant therapy (Humphrey and Stephens., 1983: Radastits et
al., 2000 and Zaitoun., 2001).
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RESULTS AND DISCUSSION

Hacmophilus species have been implicated elsewhere in ovine respiratory disease. which is a
major problem in sheep tlocks. A shift in the normal upper alrway bactcrial Nora or stress activa-
tion of Jatent H.somnus In the upper airway may contribute to a lower airway infcction. Regard-
ing 1o the results of bacteriological cxamination, it showed identical Hemophilus somnus colo-
nies, which Identified from morphology and bioehemical 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 pathogenieily test in niice
which dcclared deaths of (he mice within one week and tnoculation of chicken embryvos where
deaths of embryos occured within 48.h. The above mentioned results were justified by the prior
work of Kennedy et al., (1980); Livard et al., (1982); Kwiecien and Little., (1992) and Mo-
hamed., (2000). Serological identifieation of the Isolated pathogen using standard hyperimmune
serum proved inflcction by Hemophilius somnus. The current results were in agreement to that”
oblained by Hoerlein et al., (1973) and Mohamed., (1996).

Table (2) declared isolation of 9 strains ol lHaemophlilus somnus from 44 diseased aniinals
(20.45%) taken [rom clinically ill sheep either alone (55.6%) vur In combination with Streplococcus
pneumoniae (22.2%). Klebsiella prieurmoniae (11.1%) and Staphalyoccus auerus (11.1%). The low-
er number of Hacmophllus isolates in this study contributed 1o the inixed infcction with other
pathogens, wbich overgrown tbe growth of haemophilus. It should be borne in mind that hae-
moaphiliis somnus when cultured s a relatively slow grower and may be outgrown Ly other bacie-
rila when mixed infections are present (Coetzer et al., 1994). The detection of other pathogens
In combination with haemophilus was similar to tbat reported by many warkers (Misra et al.,
1970, Vyas et al., 1984; FElyas., 1993 and Radostits et al., 2000).

The eurrent rcsults revealed detcction of haemophilus somnus (2 isolates) from conact clini-
cally healthy ealtle {50). The obtained results was highly augmented with the prior work ol Lees
et al,, (1990) who reporied that. purchasing replacement animals and having cattlc on the farm
were risk faetors for llaemophllus infection In sheep flock and it is possible interspecies frans-

misslon may play a role in the eptdemtology of the discase.

SDS-PAGE electrophoresis was performed (Fig 1&2) to compare between the soluble protein ol
H.somnus ovine and bovine strains, the results showed similarity between the twa strains. Such
linding nearly Idenlical to that gained by Lees et al., (1894) who proved that, protein profiles of
bovine and ovine H. somnus done by sodium dodecyl sulphatc-polvacrylamide gel eleetrophore-

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

Clintcal signs exhibited on the investigated animals revealed fever, respiratory distress as
cough, dyspnea, nasal discharges (Fig 3), abnormal lung sounds on auscultation and alteration
in appctite and body condition. Such observatlons were previously described by Hungerford.,
(1990); Quinn et al., (1994) and Ibrahim., (2001). However few animals exhibited chronic
cough. this might be contributed to occurrcnce of laryngitts, tracheitls in addition to the pneu-
monia due to Haemophllus (Humphery and Stephens., 1983 and Harris and Janzen., 1989).

The absence of CNS Iinvolvement was supported previously by the work of Little., (1988) who
declared that, first outbreak of haemophilus somnus predominately characterized by thrombotic
meningoencephalitis but as the infectlon becomes cndemic, there Is a gradual change in its

manilestation and the respiratory form attains a high profile.

The epidemiological data clearcd that, the discase was oecurred during cnd winter 2002 and
the flock was exposed to stress factors namely Dad inclement weather during this perlod, con-
finement of sheep lor long time overcrowded In inadequalc ventilated stables had wel straw bed-
ding and received poor quality food. Such data was explaincd by Humphery and Stephens.,
(1983) and Quinn et al., (1994) who docuinented thal, stresses such as inclement weather,

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

The incldence of the haemophilosis in rclation to the age (tablc 3). The results of this study
concluded that, Incldence of hemophilosis was higher in young s than adutts. This might attrb-
uted to the levels of natural serum bLactericidal activily against Haemophilus sonmmnus infection
during this age (Simnson and Maheswaran., 1981). These results came in accordance to that of
Quinn et al., (1994) who publishicd that young or previously unexposed animals are mosl sus-

ceptible to Haemophtlus inteetions.,

The Incidence of the disease in rclation to breed and scx (Table 4) cleared that. the incidence
was higher in Rahmany than tn Baladi sheep while the incidence was nearly equal In both malce

and female.

The use of serological tests for the diagnosis of clinical cases of hemophilosis is equivocal (Co-
etzer et al., 1994). The cnrreni results of tube agglutination test (I'able 5) revealed positive re-
sults In 24 samples (54.5 %) out of 44 samples collected from diseased animals and the titer of
agglutination antlbodles reached to 1/800. However serological data Is lacking in specilicity as
H.somnus cross reacts with other bacteria as other IHaemophilus spp. Actinobacillus lignieresii,
Listeria monocy(ogenes, 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.sormnus {n non-

vaccinated herds {ndicate a chronle infection, Thereflore the above resulis indicative of ehronic
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haemopiniosis. Also Safacon and Higgins., (1982) cited that high agglutinaling tilers against

1. sumnus are transient as the tilers in affected animals don't persist.

The results in table (6) illustrated the correlation betwecn bacteriologicat and serologieal re
sults, jt is cleared that. {he serological incidence ol harimophiflosis was higher {54.5%) than bac-
teriological incidence (20.5%). this dala support the vicw that clinical llaemophilosis should he

confirmed with Loth Lacteriological and seroloyical Investigation,

The results in table (7) showed thal Haemophillis somnus sensilive in variable degrees to
many antibiolic and the sensitlvily (o gentamlcin reached (o 92.86% while It was conipletely re-
sist to bacitracln and vancomycln, such criteria justified by the prior work of Hajtos., (1987)
and Euzeby., {2001),

With respect to treatimenlt. the discased animals stiowed clinical improvement alter specific
treatment with gentamictn sullale beside symptomalic therapy within 1-2 weeks in the first
group while in the second one extcnded to 3 werks. These results were in harmony lo that re-
ported by Humnphery and Stephens., (1983). This might be contribuled the non specific -
mune stimulant action of levamisnle which enhance and accerlate the cllnical improvement.

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

Flually, the maia points recommended In control of ovine hacmophilosis were delection and
Lreatment of diseased animals after application of sensitivity test. careful managcmenti to reduce
the influence of the predisposing lactors, interspecies lransmission of haemophilus somnus or
contact of sheep with cattle or other reservoirs should be avaided and vaccination of sheep
against Haemophilus somnus (local strain) either alone or in combination with other bacterial or

viral vaccines used 0 Egypl.
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Table (1): Resufts of biochemigl reaclions

Sugar fermentation Ozxidasc | Nifrate Cztalast Urease Indole
¢ Ir |ma | lT
tve | tve | tve T ~v¢ {-ve |-ve | 4ve +ve tve -ve | tve

G: Glucose F: Fractose M: Mannito! A: Arabinose L: Lactose T: Tiehalosc
Table (2): Resuits of bacteriological examination

Number | Number of Isolates Total
of sheep | clinically it [y somnus | H+Strept | H+Klebsiella | HiStaph §  isolates
alone -
No | % No | % No (% No (% No | %
321 44 $ 556 12 222 {1 .1 L [tit |9 20.45
H:Hacmophilus
Table (3): Incidence of hemophilosis in relation to age. .
Animals nge ]
Animals >6.m 6->l.y 1-3.y
examined
Tatal | CI ( " No | CI %% No 1 Yo No [ C1 Vo
21 |4 ]3| |17 53.1 68 18 168 1029 8.8
CI: clinically il
Table (4): Incidence of hemophidosis in relation to breed and sex o
Animals Breed Scx _
Baladi Rahmany Males Feuales

Tatal | Cl Vo Ne |[Cl | % |No Cl Yo No |C1 |% |[No |CI |%
321 | 44 13.71 184lld 76 | 137 |30 209 | 130 (20 [ 5.3 (190 |24 12.6

Table (5): Results of tube agglutination test on sera taken {rom discased sheep

Total Negative Pasitive End titer

numbcer of | samples samples

cheep sera 1125 | 1/50 ‘ 1100 | 1200 | 17400 | t/m00
samples No Y No | %

{44 20 455 {24 [s545 ] 8 s | 2 s |3 |
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Table (6) Correlation between bacteriological and serological resuls

Number of Bacteriology Serology

clinically ill No +Ve | % No +Ve %,

sheep

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) : SDS-PAGE ol whole ccll protein of H.somnus (ovine sirain).
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Fig. (2) : SDS-CAGE of whole cell protein of { Lsomnus (13ovine siriin)

Flg. (3} : Discased lamb shawing nasal discharges
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