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ABSTRACT 

111ts stud~} was performed during winter 2002 in a s/tcepjlock rnan({eslff1(J r.-'spiru· 

tory emb<:tITossmenfs in 44 out q[ 321 anirna!s Qf d;[{ereffl ag~s and s('x. 13aclmiologi­

cni examination Qf Hnsopharyngeal swabs taken Jrom di.seased sheep H:::'!Jeaied tll(' de­

iec/iOn oj Haemophilus sonuHlS (H.sonm.ttS) citller alone (55.B%) or (11 combina/ioll WillI 

Streplococeus pneumoniai' (22.2%), Klebsiella PllCl!I1lOlliac (11.1%), and Slupltyltxxx:­

cus «melts (11,1%). Also H.SOInnHs LCas detected/rom Ihe 1lD-<;Ophufl1ng('(J/ swah.., col· 

tcctedJrom in contael apparenllllllealfft!J cmile, 

Eledmp/lon!tic patlt-TIl qj" Haemophilu5 somnus isoiated from drseased sileep and 

i/1Con.tacl clinlca!/y nomtal callie prot-~d the siPlaarit~J oj (wine and bodrw Sirains. sHch 

criteria have potential value Ior epidemiological studies oJ hemophilosis £1mol1g fwm 

animals. Clinical signs exhibift'd on /lIe d(sf'rJsed {lnimals wos descrihed and some epi· 

demiological dalo and the treulmelll oj diSenscd animals It't1S studied and discu.<;serl. 

INTRODUCTION 

131 

Sheep are considered to UP one of flu: mosl valuable sources for woollndustry, milk and m('al 

productJon in Egypt. Pneumonia causes serious financiat was!("s tu the C'ntif(' shcC'p Indu"tlY re· 

suiting rrom deaths, reduced gross weights. delayed markC'Ung ami from costs of cxpem;ivl" treaL­

ment. Sheep and goats of all ages are itlii.;cted but lambs and kids are susceptible to barled,,1 

pneumonia v.1th high morbIdity and mortality rates (Smith and Olubumru .• 1983), 

Respiratory Infection in sheep is caused by several agents nameiy badt'flal. viral, fungal or 

parasJUe agents synchronized with s!re5S and/or environmental factors. Many of bacterial 

agents as Past.eurella sp, E-eol/, Staphylococcus epl.dcrntidf.s. Corynebacterium ovis or CoIYJlelxJC. 

ierium pyogens. Sfreptococcus pnewnoniae, Pseudomonas a(!mgillosQ, KlebsieUa pnewllOnlae 
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and Haemophtlus sp (Misra et al •• 1970. Vyaa et at .• t984; ltlyu., t993 and RadosUts et aI., 

2000). 

Haemophlius spccies are commensals or parasites of the mucous membranes of humans and 

anlmals. most commonly In the uppt'r respiratory and lower genital tract (Quinn et aI .• 1994). 

H.Somnus is an Important velerinary pathogen that causes respiratory disease, arthritis, st"pti­

cernta and abortion In cattle and .sheep (Yang et at .. 1998). Moreover I I.somaus Is {"onsitIcr('d as 

a major signiOcant cause ot pneumonia (Conoz and wild .• 19B1), 

H.ovls has been serological cross~reacHon with H,somnus and bolh recognized as commensal 

and pathogeniC organIsms in cattle and sheep (Klllan and Blberstein.. 1984), H. Somnu$. 

H.agni and Histophilus ovis should be considered a single specielS and have been rt'cognizrd as 

lmportant pathogens In domcstlc ruminants (Walker et &1 •• 1985 and Arne .. , 1987). AlthOl,J!!h 

they have been deScribed under various names, these organisms are very -similar and may be 

Identical (Humphery and Stephens .• 1983 and Ward et aI .• 1995), TI1C nasal and genital di~­

charges, urine and expired air could all potentially act as SQurre of infcrUon and transmission uf 

the haemophilus within a floek of sheep (Pbilbey et at., 1991). 

Regarding to clinical manUe~tat!on ot hemopililosiS in sheep HistophJlus avis Was inerlmlnat" 

ed as the cause of natural cases of epididymitis In rams, polyarthritis HI lam!»;. mastitis and 

aborl1on 1n ewes {Webb., 1983}, TIle respiratory form or Il.sonmus Inrertion has been gaining In 

Importance (Harris and Janzen •• 198B). Fatal pneumonIa of sheep with fcveT. prostration. dysp­

nea, cyanOSiS and bloody dlarrhea (Hungerford,. 1990). The clinical and pathological findings of 

hemophllosis were eonsistellt W1!h previOUS reports and induded polyarthritis, epidldYl11o, 

orchitis. meningoencephalitis. pneumonia. septicaemia, mastitis and metnUs (Pbllbeyet aJ.. 

1991). An outbreak of Haemophilus aegyptlus infection In a sheep farm characterlz('d by nwn1n· 

goencephalomyeliUs (Altpavie" et &1. 1994). H agent and H.ovi.'> have been associated with ovlne 

septicemIa, pneumonia, mastitis and epididymitis (Radostits et 81.. 2000). 

Because of t.he acute nature of the diseuse. vaccination is likdy to be the only satisfactory 

method of contro!. Hael1lophllus specIes was sensitive to various. antlhiotlcs namely p('nkilHn. 

ampIcillin, oxytetracycline, eblortetracycline, chloramphenicol, nitrofurantoin, erythromycin and 

polymyxin B but were rt'sistant to bacitracin and vancomycin (Hajtos., 1987 and Euzeby •• 

2001). 

So the fundamental goal of this study was aimed to investigate problem ot rcspi'.1:tory dls!re!";s 

among sheep through: 

A~ JdentUlcation and churacierization of Haemophilus sp and other inetirnmated bacteria. 
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B. Studying the pathogenIcity of HaemophHus sp In mice and chicken emul)'os. 

C- Trials for the isolation of Haemophllus sp from Intontact clinically healthy ('auk. 

D- Ele-etrophordk protein profile of HacmophUus somnus Isolated from inVt'stiWUed sht't'p 

imine strain) and mcontaet clinically normal cattle (bovine strd.in), 

E~ DeSCription of cllntcal pIcture and assessments of some epidemiological elata. 

F· Serological tnvestigatlon of the anImals under study_ 

G- Trials of treatment after the application of anublogram on the isolated Haemophilus som-

MATERlALAND METHODS 

l~ Animals: The study was (;onducled on a total of 32) sheep of differeni a~es and urc('ds. 

lhls flock belonged 1.0 private shcep flock at Kaluobla Governoral('s. 44 out of them slwwing res_ 

ptratory dIstress. Bcstd('~ 50 clInically ll('althy contact e(lttlf: All anlmals wert' subjected to ('an" 

ful and funy dlnkallnveS!igaWm (Pugh., 2002). 

2~ History of the Investigated anim.als : This study was applied during end of winter 2002. 

The animals undf:r Investlgatlon had previous history of recurrent r('spinltory distress c:irculat· 

Ing among these animals during .... inter seasons. The invesligated animals were hou:wd owr· 

crowded under inadequate ventilation. r('ceived poor fet':ding quality and exposed to indcnwnt 

weather during this pe.riod .and the Hoor of the stable have wet straw bedding. 11118 Ilock was In 

contact with ealtle population (50) allhe same vaelnily and Ill(' allcmlants sl1an: the work iii Hw 

two farms. 

a-sampling: 

A· Nasopharyngeal swa.bs: 1\vo nasupharyngeal swabs were taken hum 44 dise:;l.srd ~tlel'p. 

the first one was used fOI" the possible eXistence of flaemophilus while the ~('{'ond on(', ex­

posed to bacteriological examination agaInst other incIimmaied bacteria. Also nHsopharyn­

p,eal swabs collected from cnntact clinically normal {"attic for del('ctioD of haemophilus sP('­

cles, 

o· Serum 5amplcs~ It were taken from diseased sheep and exposed to aAAlutinalion test. 

4- Bacteriological eunrlnation: 

A- For haemophilu5' The swabs wen;" dil"ecUy streaked on seit't'tive media (Brewer et a1.. 

1986). the colonies were Idenun"d frolll microscopic examination of ~tajned sm('urs. ('olony 
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morphology and biochemical reactions (Mackie and Macarteny •• 1996)" 

B- For other tncrhutnated bactf'ria: The swabs were taken into nutrient broth, then subcul­

tures on spt'CHlc mt'dJa and the Isolated bacteria were idenUBed and charaderized from 

colony morphology and biochemical reactlon (Quinn et aI., 1994), 

5- Identificatlon of the ru..«'lmophUus Isolates: TIle Isolated agents were confirmed and 

identified by: 

A~ Sero-Identlfication: TIle colonies Identified serologically using standard hypelimmunc s('ra 

(Veterinary Laboratory Agency., UK) according to the methods of Hoerlein et al, (1973), 

B- l'athogencHy test: It was perrormed by mice inoculation (Intrapentoneally) with 0.2 ml (If 

twenty-four hours broth culture of the Isolate and observed for a week (Kennedy et al., 

1960). and by inoculation of 0.2 tnl of 24 hours broth culture of H-SOfTlHU.s into yolk sac of 

6 days embryonated chicken eggs and candling of cggs and the mortalities were detected 

(Llvard .t aI., 1982) . 

6· Sodium doclecyl sulfate polyacrylamide gel electrophoresis (SDS~PAGEJ: It was appl1{'d 

using 12.5% Sf'paratlng gel with discontinuous buffer system. gel stained with 0.25% (w Iv) co­

omasje bnlUant blue in 5(fl.h methanol 10% (w/v} a('ctic acid, dcstaining by 10% methanol 7.5"Y" 

acetic acid and the gel photographed and read by computer program through scanner (Laemm· 

U., 1970 and Tagawa et at., 1993). TIlt': test was done to compare Detween ovine and bovine 

strain of HaemophUus somnus. 

7 w Tube aqtuttnation test: It was rx-rformed on serum from diseased sheep for detection of 

agglutlnln antihodies against llemophllus somnus. 

8~ Antlblogram procedures: The hacmophilus Isulah's w('re tested for sensitivity to ar)fibio· 

tic$. accordJng to the method of Sogb et at., (1972) and Quinn et aI .• (l994). 

s.. Therapeutic trials of diseased arumal. : The dIseased sheep were trcakd after scnsltlvUy 

t<~st. The diseased animals were allocated :lnio h,I.·o groups, the anImals of first one were treated 

specifically by gentamiCIn sulfate as 5mg/kg, h/w, JIM for 5 day!':> (gNltamlcln 5% lnJ .• ilrcmer 

Pharma Gmbh" Gt'nnany). beSide symptomatic and supportive treall11('nt and nOIl-speeilk 1m· 

munostimuIant as levaruisole In dose of 0.03 rut/kg. b/w, SIC for three days, f{~peat after 3 days 

(VemHsuIe InJ .. Bimeda Chemlcals Limited., Dublin). While the second ~roup received the sam€' 

reglmens Without immunost.\muiant therapy (Humphrey and Stephens •• 1983; Radostlts et 

aI .. 2000 and Zoltoun .. 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 flocks. A shift in the normal upper airway bacterial nora or slr('ss adlvd-­

lion of Jatent H.somnus 1n the upper airway may contrliJute to a lower airway infccllo11. Ikgard-­

Ing to tbe results of bacteriological examination. it showed idcntical Hemophilus somnus. ('0\0" 

nles, which Identified from morphology ami bioehemlcal reaction as shown in labk- t U. Such 

results wcre similar to that oblained by Corbo:£: and WUd .. (1981); Quinn et at .• (1994); (bra­

him .• (2001J and EULeby •• (2001). 

Further tdcnt1fication ofhaemophJlus achieved by application of the pathng('nleily 1,"s1 HI mi('C' 

whIch declared deaths of tile mice within one W{'C'k and inoculation of chicken emhryos wilt'TC 

deaths of embryos oeeured withIn 48,h. TIle above 1l1rnUoned results w{'re justified by the pnor 

work of Kennedy et aJ .• (1960): Uvard et aJ •• (1982); Kwiecien and Little •• (1992) and Mo­

hamed., (2000). Serologkal Identification of the !so-Iated patho~en using standard hYl>Cfimmu!1(' 

serum proved inlcction by Hemophilus somrws. Thc currenl results were in agr{,"CI1IC'ot In Ihat" 

obtained by Hoedelu et al., (1973) and Mohamed .• (1996), 

Table (2) declafed isolation or 9 strains of llaemophllus somnos from 44 diseased animals 

(ZO.45%) taken from clinically ill sheep either alone (55.6%) Of In cnmbinattflll wIth Slrepl(J:ctX'ct1S 

pnewnoniae (22.2%). KlebSiella pneurnoniae (1 1.1 %J and SlapilahJocC'Us atU!'nIS (1 1. I (!It)). '111t' low­

er number of Hacmophllus isolales in this study contributed to the mixed in1cction with other 

pathogens. wbieh overgrown tbe growth of haemophilus. It should be born{'" 1n mind thaI hap· 

mophi!us somnus when cultured h; a relatively slow grower and may oe outgrown by other bad(~­

rIa when mixed infections are prescnt (Coetht" et aI.. 1994). The deteciioll or oth('r piltho14cns 

in combination with haemophi1us was similar to that reported by many workers (Misra et aI •• 

1970. Vyas et al.. 1984: Elyae., 1993 and Radostits et aI •• 2(}OO), 

TIle current results rev('aJ('d detection of ha.cmophilus somnus \2 i~olatcsl from conlac! clini­

can;: healthy caUk f50). The obtained results was highly augmented wuh the prior work 01 Lees 

et at .• (1990) who reported that. purchaSing replacement anImals and havtng ('.attIc on the- farm 

were risk faetors for HaemophUus ml(>('Uon in sh('cp flock and It is possllJlc iIltersp£'C.::ies 1]" .. 11;;­

mission may playa role In the epidemiology of the diseasc_ 

SDS-PAGI:.~ electrophoresis was performed (Fig 1&2t to compare between (lie soluble prot('ln 01 

H.somnus ov\nc and Lovlne strains, the r('suits showed similarity lJetw('('o the two !-It rains. Su,h 

finding nearly IdenUcal to tbat gained by Lees et aI., (1994) who proved that, protein profilt,s 01 

bovine and (wine H. sornrws done by sodium dodet'yl su!phatr-polyacrylamidr gel eleetrophon> 

sis showed similar patterns for Virulent uovinc and ovinc js{}latl~g and Indicated 111C Similarity in 
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pathogenicity and in Burfan antigens. 

Chnlcal signs exhibited on the investigated animals revealed fever. respiralory distress as 

cough, dyspnea, nasal discharges (FIg 3). abnormai lung sounds on auS('ultation and alteration 

in appetite and body condllioll. Such observalions were previously described by Hungerford., 

(l990); Quinn et Ill •• (1994) and Ibrahim .. (2001). However few animals exhibited chron\(' 

cough. thIs might be contrIbuted to occurrence of laryngitis. trachettis in addtuon to the pnt'u" 

monia due to HaemophUus {Humphery and Stephens •• 1983 and Harris and Janzen •• 1989}. 

The absence ofCNS Involvement was supported previously by the work of Little" (1986) who 

declared that. first outbreak of haemophilus somnU$ predominately dlaradcrlzed by thrombottc 

meningoencephalitis but as the infecllon becomes endemic, there Is a gradual ('hange in its 

manifestation and the respiratory [orm attains a high profile. 

The epidemiological data cleared that, the disease was occurred during end wint('r 2002 and 

the flock was ('xposed to stress factors namely bad Inclement weather durint; this period. eotl­

flnement of sheep for long time o\>-'Crcrowded In inadequate ventilated stables had wei slraw bc-d~ 

ding and received poor quality food. Such data was explained by Humphery and Stephens •• 

(1983) and Quinn et aI., (1994) who documented that, sln>,ss($ such as inckm('ltt wrather. 

houstng and overcrowding are thought to be of triggering the haemophllus infection. 

The incldence of the haemophtlosis in relation to the a~e (table 3). 1be r<'sults of this study 

conduded that, Im;!dcncc of hemophUosiS was higher in y(Jun~ s than aduIL<;. This might attrio­

uted to the levels of natural serum bactericidal acUvity against Haemophtlus ... onlitUS Infection 

during this age (Slmnson and Maheswaran .• 1981], 111ese r('suits ('.ame m accordan{'{' to that of 

Qu1Dn et Ill., (l994) who pubilshcd that young or previou~ly unexposnl animals nn' most SllS' 

cl:"ptible to Haemophllus inJectlons .. 

n\C incidence of the disease in relation to br('cd and sex (Table 4) deared that. the hwldence 

was htgher In Ra.hmany than In Baladt sheep while the lneldenee was neurly equal In both malt­

and female. 

The use of serological tests for the dlagnosls of clinical cases {If hemophilosis is equivocal {Co­

etzer et al .• 1994}. 'The cnrrent results of tube agglutination test rrable 5) revealed po~itivc r('~ 

suits in 24 samples (54.S %) out of 44 samples collected from diseased antmals and the W("r of 

agglutination antlbodfes reached to 1/800. H.owever serological data l!'l lacking In specUlcity us 

H.somnus cross r('acts with other bacttria as other J{acmophilus spp. Actinobacillus lignieresl(.. 

Usferta ffiD11oclJl.ogenes. BordeteUa bronchispelica and others (Hwuphery and StepbenIJ .. 1983), 

In this context Ruegg et Ill .• (1988) concluded that mers of 1 :256 to 1: 512 of H,snmnus in non· 

vaccInated herds indicate a chronic infeclton. nl(~refort' the auove results lndicat;v(" of {'hronlC' 
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haemophiloSiS, Also Safac011 and HiggIns .• (1982) cited that high agglutinating HIers a~ainst 

H,somnus aft" transient as the tilers in affected animaL., don't pr:rsisL 

The ret:;ults in taol(" (6) iHustrated the correlation between oartertolollicat and serological rC' 

suIts, H is cleared thaI. lhe serological incidence of haentophHosis wa,,> hlghel' (54.5%) than Inw­

teriological incidence (20.5%), this data support the view that dinical haemophilm\is Hhould he 

conllrmed with lloth oacteriological and serologicallnv('sligalion, 

The results In table (7) showed thaI Haemopht!tL~ smttrws setH,IOve in variahle de!lnT~ to 

many antibiotic aod the sensitivity to gentamldn reached to 92.86% while It was {'olllpletf'ly n'· 

51st to bacitracin and vancomycin, such criteria .Iustifled by the prior work of Hajtos •• (1987) 

and EllUby .. (2001). 

With ft'.spect to tI-eatmenL the diseased animals showed clinical illlprovcownt aiter SIKCiik 

treatment with gentamicin sulfate beside symptornaUc therapy v.1thln 1~2 weeks In the lir,st 

group while tn the second {lne eXif':n(kd 10 3 we~ks. These results were ill harmony (n Ihal r('· 

ported uy Humpbery and Stephens., (1983). This might bc contrilluted lhe l1on·specihc illl­

mune stimulant action of lcvarnlsoie which enhance and acccriatc the clinical 11llprOVenwIIL 

Such result was 1n harmony to that pmved by zaitoun., (2001). 

Finally. the main points rccOlnUH;nded In cOIl!fOl of ovinc ha<.'mopiliJosis Wl're d(~\('('ti(Jl1 und 

treatment of diseased animals after application of sensitivity tcst. cardul managnllcnt to reduct' 

the influence of tllt" predisposing facton;;, interspc{'ies tmnsmission of hacmophilus S0l1HH1S or 

con tad of sheep 'Yoith cattle or other resclvolrs should be avoided and van:ilHl.tioll of sheep 

against Haemophilus sonmus Uocal strain) either alone or in combinatirm with other hadCl1al or 

viral vaCCines used In Egypt. 
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Table (1): Results of biochemical reat'tions 

Sugar fermentation Oxidase Nitrnt(' Catnll\se 
I 

IJ""" f"'-
G F M !A L T 

+ve +ve Hie ! ~Vt -v. -Y:b~ __ ~e ... -v. ~ -
G: Glucose F: Fractose M: Mannitol A: Arabiuose L: Lactose T: Trehalosc 

Table (2): Results of bacteriolog!cal examination 
Number Number of Isolates 1 Tolal 
of sheep clinicany ill I--;-;--~-- -;- - - , 

isolates Rsomnus H+Strept H+KlebsicHa H+Stnph 
aJone 

Tli he 
No: % No 1% No '% No L% No ('yo. 
5 55,6 2 22,2 1 11.1 1 I 11.1 9 20.45 - -

H:Haemophilus 

. 

r A.:",.r. -
:-o,m 

1 f!.lItmilled , ,-
Total CI % ' No CI % 

311 " i 3.11 J) 17 $3, ! 

Table (3)' Incid.nce of hemOPhilO~iS ,in 'Clotio" I~_e'_------l 

E 
Animals Age -
6->1.y 1-3.y 

N"t= % N. CI % 

('8 18 2(' 5 102 , ',8 I 
Cl; clinically ill 

Table (4). Incidence of bemophUosis in relation to breed and sex 
- - ---

Animals IJrced Su 

DaJadi Rahmany M"les Females 

-- , , 
Tolnl CI % N. CI % No CI % No CI % N. CI % 

321 44 1:3.71 184 14 1.6 137 30 21,9 131 2(1 15.3 190 24 12,6 

~~Ie (5): Resu~ts of tube agglutination. tcst on ser~a taken from diseased sJ~ 

Tollli Ncgntivf! Posilivt: End titer i 
number of samples sanl les 

sheep sera 1125 11150 II:'IOG 111200 11/400 l/l~OU 
sl'impl.e.~ No % No % 

±L 20 45.5 24 I 545 S I 5 I 2 I 5 I J I I 
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T bl (6) C • e I . b orTC ahon ctwccn b . I . I d acteno oglca an scro logical .'cstlll s 

Number of Dacteriology Serology 

clinically ill No+Ve % No+Ve % 
Sheel) 

44 9 20.5 24 54.5 

Tab Ie (7) Results of sensitivity test on the isolated haemOI)hilus somnus. 

Antibiotic Rcsistant % Sensitivitv % 

Gentamycin 7.14 92.86 

Enrofloxacin 14.29 85.71 

Kanamycin 21.43 78.57 
Tetracycline 38.6 61A 

Ampicillin 42.86 57.14 

Erythromycin 48.26 51.74 

Bacitracin 100 0.0 

Vancomycin 100 00 

Fig. (1) : SDS-PAGE of whole cdl protein of H,somnus (ovine strain). 
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Fig. (2) : SDS·I'AGE of WllOk edl prol\-Hl of I !,SHmnus IBoville ;;;irainl 
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