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Abstract
--

This study was designed to Tackle the problem ofchlamydiosis among 395 domestic and 90 wild sheep. Clinical examination of'anirnals under inresti,crtiorr declared variable clinical nrani/e.ctation. Clinical signs exhibited on 175 domestic sheep represented mainly by abortion at lase .ciag>e of pregnancy, stillbirth or birth of weak unthrifty lambs, which show pneumonic or enteric Signs. While the prominent signs appeared on 16 wild sheep was diarrhea and respiratory distress.

Chlamydicrl bodies were detected and identi/j; laboralor_l- from suspected materials by chicken ens/no inoculation, price in/et•tic,n, (;ienrca svained snrearr examination and (:l7: 77re incidence of chlamydiosis relying on the above Techniques u'as recorded and discussed

The speeiftc chlamydial coniplenwnt fixing anribodieS was detected in bulb

diseased (16.6%) and contact clinically lcol•rnal dlomeslic.s'he'T (6.4%,). '11w treatment regiments for the diseased unintals was applied and discussed.

The current results suggested that, chlarnydia psitlaci is (vide ,spread, chlamydiosis may have cr prick' range of clinical manifestation or occurs as latent infection and the latency was cleared,fr•crnr detection of complement fixing antibodies against chlamydial infection in apparently healthy sheep. Risk of transmission of chlamydia species between wild and domestic• sheep anticipated; so avoid or minimizing close co.'s/act u' wild sheep with otlrcr domestic nnirtrals par 7icrrlcrrh

sheep.

As well, front epidemiological point of view the system of breeding in Egypt facilitate contact of di%ferent animals species enhancing spread of c•hlarnydicr sp. Also migratory sheep flock clissenrinute the in/i'ction ulnas; wide area.

Finally, control measures are t ere/irre based on accurate diagnosis and good management and hygiene as isolation of aborting ewes, cleanup and disir~/set infected pens, hygienic disposal of aborted fetus and placenta, avoid crowding at lambing, avoid contact between domestic and wild sheep or other animals, or reduce the risk of inter1ransinissiorr, ofchlamydia.sir hen reen wild and domestic rzunincsnts through grazing on the same pastures, restriction or avoid migration of sheep flocks and recommended vaccination particularly in flocks with recurrent ehlamydiosis

lnt rod uctiott

Chlamydiosis is a contagious disease in which infected sheep or goats transtnit the organiser to uninfected susceptible animals. The classic symptoms of the disease are abortion, stillbirth, or premature delivery of weak lambs. Aborting animals are subsequently immune and will usually not abort with a chlamydial infection again. These animals remain chronically infected and transmit the organism to further susceptible sheep or goats, first through the placenta and vaginal discharges, later as chronic intestinal carriers (Milon et al., 1983; Sham by et :it., 1987; Coetzer et at., 1994; Asrani et al., 1996; Batta et al., 1997; Radostits et. af., 2000 and Rekiki et at., 2002). Chlamydia psittaci is widely distributed obligate intracellular pathogens, which exhibit a broad pathogenic potential (Fukuslil and Iiirai., 1992).

All livestock species are infected (not species specific) but sheep and goats are the most commonly affected. Animals frequently become infected but show no signs and stress may precipitate clinical disease either as sporadic cases or as epidemics. It is probable that the fecal oral route is the most common means of transmission although aerosol and contact transmission may occurs. Also venereal transmission and insects spreading are possible. Relying on variable factors such physiological state of the host, virulence of the organism and environmental factors, the chlamvdial infection may be causes abortion, still birth, pneumonia, polya thritios, gastroenteritis, encephalomyelitis and infertility (Storz., 1971; Sharma et al., 1983; Miller et at., 1990 and Chiocco et aL, 1992).

Moreover, Gut-Zangger et al., (1999) reported that chlantydia psittaci causes abortion and latent intestinal infection in sheep and Andrews et aL, (1987) and Meagher et al., (1992) diagnosed an outbreak of infectious keratocot>junctivitis among bighorn sheep, also Saint-Agee et :tl., (1992) found that lambs showing pneumonia, arthritis and conjunctivitis were positive to [LISA antibody against chlamydial infection. Chlamydia psittaci was recognized previously in Egypt as important pathogens in some domestic animals (Farid et at., 1980; Ata., 1982; FL‑

Sayed., 1993 and I ladia et at., 1998)

Laboratory diagnosis of chlamydial inflection among farm animals is based on the serological procedures because the isolation techniques remains more diiiicull and the staining methods are not IotaIly..rcliablc due to intracellular chlamydia are almost indistinguishable from mycoplasmas and rickettsias (Page., 1978 and Amin et al., 1998) and serology can be used to confirm or refute diagnosis (Martin and Aitken., 1999). The main problem ill evaluating scro(esls results is their correlation to the actual infectious process (Cl, Saved., 1993)

The chlamydial CFT that is the most widely accepted serodiagnostic method
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for chlamydial infections in animals (Kaltenboeck et al., 1997). It gave satisfactory results with ovine, caprine and avian serum samplcs but not with bovine samples (L3utty and Nicotet., 3987). "l'hcrc was 88% and 68.04% agreement between the CI'"1' and ELISA as reported by Vitu et al., (1982) and EL.-Saycd., (1993) respectively. Moreover Saikku et at., (1986) reported that, the sensitivity of ELISA test for detecting chlamydial antibodies in sheep sera is low due to cross reactions between chlamydia and other bacteria.
. - - "•

Control measures of chlamydiosis should be based on serotest findings, the animals excreting the chlanrydia but having nil detectable antibody posses the risk of spreading the agent. This may contributed to the insufficient amount of antigen or to the early stage of infection (Storz., 1971).

Treatment with long acting tetracycline will reduce the number of chlarnydial bodies shed but it will not eliminate infection nor can it reverse the pathological damage already done to a heavily infected placenta. The most effective way to avoid introducing infection to a clean flock is to keep it close or to obtain replacements from sources known to be free of chlamydial infection (Martin and Aitken., 1999).

The purpose of this manuscript was to throwlight on Reid problems namely abortion, respiratory distress, diarrhea and conjunctivitis among either domestic or wild sheep through the following points:

A-Description of different clinical mani festal ion

B-Trial to clarity and identify the ciiological determinant from inoculation of suspected materials in embryonatcd chicken eggs and mice. Giernsa staining smears

examination and CPU.

C-Serological monitoring of both diseased and clinical normal contact ani,rrals D-Therapeutic trials and suggested line of control for the problem

\'(siteri<! _,.Methods

1-Animals and clinical investigation: This study was performed on total number of 395 domestic sheep belonged to Sharkia and Ismailia governorates and 90 wild sheep from different zoos in Egypt. History and clinical examination of domestic and wild sheep were recorded (Table 1).

2-Anitsera: Reference antisera for chlamydia (ehlamydia psittaci CF lest reagents.,"Seiken"), obtained from Denka Sciken Co.,Ltd, 3-4-2 Nihonbashikayaba. Ocho, Chno-Ku, Tokyo., Japan. It was used for detection of chlamydia bodies in the suspected materials

3-Reference chlamydia antigen: It was obtained front Denka Seiken Co., Ltd, 3-4-2 Nihonhashikayaha, Ocho, Chno-Ku, Tokyo., Japan. It was used in serological
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detection of antibodies.

4-Complement: Freeze dried preparation of preserved guinea pig serum (Welcome Reagent Ltd) used in complement fixation technique.

5-Sampling: The type and numbers of samples was illustrated in table (2).

A-Fecal samples: These were collected freshly in sterile plastic container from domestic and wild sheep, to prepared fecal samples, diluted to 20% in phosphate buffer saline (pH 7.2-7.4) and centrifuge for I5 minutes at 3000 rpni and the supernatant were taken and exposed to filtration, add Iing fin  of each of streptomycin sulfate, kanamvcin sulfate and vaneomycin, and the filtrate stored at -. 700C until used in in or egg inoculation (yolk sac route) and preparation of films stained by Giemsa stain.

B-Nasal and ocular swabs: It were taken from both domestic and wild sheep which used for detection and identification of chlamydia infection as mentioned previously in fecal samples.

C-Aborted fetus and placenta: The aborted ferns and placenta were sampled from 26 domestic sheep. The specimens and swabs from placenta and from lung, stomach and spleen of the aborted fetus were collected.

D-Serum samples: It was collected from diseased as well as apparently healthy domestic sheep (4w-post abortion) for detection of chlainydial antibodies using CFT. Table (1): Animals under investigation

	Animals
	Total

number
	Diseased

sheep
	Apparently healthy sheep

	Domestic sheep
	395
	175
	220

	Wild sheep
	90
	16
	74


Fable (2): Type and number of samples collected from domestic and wild sheep.

	
	No of samples collected from

	Samples
	

	
	Domestic sheep
	Wild sheep

	
	
	

	
	Apparently
	Diseased
	Apparently
	Diseased

	
	
	
	
	

	
	healthy
	
	healthy
	

	I-Fecal samples
	220
	64
	74
	16-‑

	2-Nasal
& ocular
	-
	85
	74
	16

	swabs
	
	
	
	

	3-Aborted fetus &
	-
	26
	-
	-

	placenta
	
	
	
	

	4-Serum
	220
	175
	-
	-


5-Laboratory analysis:

A-Mice inoculation: 3-4 week old mice were inoculated intraperitoneally with 0.2 ml of fecal filtrate fluid, observed for 7 days post inoculation and mice that succumbed to the infection were autopsied and impression smears made from liver and spleen and stained by Giemsa stain. Also the survival control mice were sacrificed at the same time and handled in the same manner.

B-Egg or chicken embryo inoculation: Chicken embryos wereitmutilated via yolk sac route by fecal and nasal & ocular swabs filtrate and examined daily and discard embryos that die within 48 hours while those died three to ten days post inoculation were investigated for the presence of chlantydial elementary bodies by examination of Gicrosa stained yolk-sac smears and the yolk sac harvested from positive samples were emulsified and stored a( 700C until further identification (Pierre and Michel .,

1993).

C-Giemsa staining filtrts: The films prepared from fecal filtrate, nasal & ocular swabs filtrates, the surface of liver and spleen of inoculated and control mice and from yolk sac of inoculated eggs (lb opkias et al., I973).

D-Complement fixation test (CFT): It was used in detection of chlamydial bodies in the suspected specimens (Yolk sac of infected embtyonated hens eggs) after the method adopted by Edwine :ind Nat 11:1lie., (1979). Also it was conducted on sera collected from domestic and wild sheep for detection of complement fixing antibodies against chiamydia according to the method of Edwin et al., (1979)

E-Trials of treatment: The treatment of' domestic sheep was done using oxytetracycline hydrochloride (oxytetracyclinc hydrochloride 5%., I ml! 10kg, B.W., UM, Arab Veterinary Industrial Co.) as specific therapy beside symptomatic medicates (Coetzer and't'homson., 1994 and Martin and Aitken., 1999).

Resulls

I-Clinical investigation: The observed clinical signs on domestic sheep were abortion at late stage of pregnancy and still birth or birth of weak unthrifty lambs. Few animals showed respiratory distress, arthritis in one or more joint, kcrato​conjunctivitis and diarrhea. While the prominent signs exhibited on wild sheep were diarrhea and /or respiratory distress.

2-The incidence of clttamy-diosis: It was determined from: A-Mice injection and Giemsa staining: The incidence recorded among domestic sheep was 18.2% (26.9% in diseased and 11.4% in apparently healthy), while was 13.3 % in wild sheep (25% in diseased and 10.8% in apparently healthy animals) as in tables (3) & (5).

B-Egg inoculation: The incidence was I7.2% in domestic sheep (25.7%,, diseased
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and 10.5% in apparently healthy one) while was 11.1`;x. in wild sheep (18.8% in diseased and 9.5% in apparently healthy animals) as in tables (4) & (6).

3-CFT: It revealed that. chalmydial antibody was detected in 29 (16.6%%) diseased domestic sheep and 14 (6.4°,4) apparently healthy one as in table (7).

Table (3): Incidence of chiamydiosis using mice inoculation and Giemsa staining acnnn« diseased and anna rently healthy domestic sheen
	Tot :11

number
	T.VC
	%,
	No of tl isensed sheen
	No of appa rently

healthy slice

	
	
	
	No
	Positive
	'%,
	No
	Positive
	%,

	395
	68
	17.2
	175
	45
	25.7
	220
	23
	10.5


Table (4): Incidence of chla mid iosis using egg inoculation among diseased and
awuarently healthy domestic sheen

	Total
	T.ve
	%
	No of diseased sheep
	No of apparently

	number
	
	
	
	healthy shee i T-

	
	
	
	No
	No. of
	
	No
	No. of
	'A

	
	
	
	
	
	
	
	
	

	
	
	
	
	Positive
	
	
	Positive
	

	395
	72
	18.2
	175
	47
	26.9
	220
	25
	11.4


Table (5): Incidence of chlamydiosis using mice inoculation and Giemsa staining
among diseased and annac-ently healthy wild sheep.

	Total
	'Eve
	%
	No of diseased
	No of apparently healthy

	number
	
	
	sheep
	sheep

	
	
	111.1
	
	

	
	
	
	No
	Positive
	'V
	No
	Positive
	

	90
	10
	
	16
	
	18.8
	74
	1
7
	9.5


Table (6): Incidence of chlamydiosis using egg inoculation among diseased and
anna rent Iv healthy wild sheer)
	Total
	'Lye
	%,
	No of diseased sheep
	No of apparently

	number
	
	
	
	 healthy slice p

	
	
	
	No
	No. of
	?<
	No
	No. of
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	Positive__________
	
	
	Positive
	

	90
	12
	13.3
	16
	4
	25
	74
	&_—.
	10.8


Table (5): Results of CE'!' in diseased and apparently healthy domestic sheep

GEL' titer ranged from 1/8-1/128

	Total
	Diseased sheep
	sheet)

	number of
	
	

	sheep
	
	

	
	No
	Positive
	'¼
	No
	Positiv

e
	¼

	395
	17
	I
29
	j
16.6
	220
	
	14 16.4


'Ir.

A

Photo (1): Chlamydiat bodies in liver impression smear of inoculated in stained by Giemsa stain.

Photo (2): Chlantydial bodies in yolk sac smear of inoculated chicken embryo
stained by CIcrosat stain

Discussion

Chlamydiosis is infectious disease of all livestock species where sheep, cattle

and wild ungulates are the most commonly affected, caused by Chlamydia psittaci, characterized clinically by variable clinical syndromes depending on whether the gastrointestinal, respiratory, nervous or reproductive systems and .joints or eyes involvement. The infected animals fi-equently show no apparent clinical signs while stress factors may precipitate clinical disease (Joanne et at., 1995). lIowever naturally occurring diseases caused by chlamvdia spp. arc relatively few in farm animals (Hungerford., 199(} and Radostits et al., 2000). Chlamydial abortion causes serious reproductive wastage in many sheep producing regions of' the world and occurs mostly in flocks that arc intensively managed over the parturient period (Martin and Aitken., 1999).

A definitive diagnosis is based on correlaliOn of clinical signs and pathological findings, the isolation and identification of chlainydiae from affected tissues or their presence in smears or exudates or in tissue sections (Coetzer ct al., 1994).

The clinical signs manifested on domestic sheep were identical to that described previously (Hopkins et al., 1973: !)ravecky et al., 1985; Shalaby et al., 1987; EL-Sayed., 1993; Iladia et al., 1998; Quinlan and McGuckin., 1999; Fraile and Berduque., 1999). While those observed on wild sheep similar to that observed
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by Taylor et al., (1996) and Cubero-l'abto et al., (2000). The incidence of

V/ cltalmydiosis regarding [nice inoculation and Giemsa staining (table 3 & 5) in investigated sheep was highly augmented by the prior work of Fa rid et al., (1980); Sharma et al., (1996); lladia et at., (1998) and Cubero-Pablo et al., (2000).

The incidence of the disease using inoculation of egg inoculation (table 4 & 6) were in agreement to that obtained previously by Edwine and Nathalie., (1979); Machado et al., (1988); EL-Sayed., (1993); Batta et al., (1996); Dana ct al., (1997); Giovannini et at., (1998) and Iladia et al., (1998). In this respect, Edwine and Nathalie., (1979) and Butty and Nicolet., (1987) concluded that, isolation of chlarnydia on embryonated eggs was very sensitive and considered the route of choice in isolation but was lime consuming and easily ruined by bacterial contamination or toxicity.

The examination of liver impression smears prepared from inoculated mice and yolk sac smears from inoculated chicken embryos after staining by Gicinsa stain revealed chlamydial bodies (Photo I&2). Such result was in harmony to that obtained previously by Edwine and Nathalie., (1979); Krishna and Rajya (1985); EL​Sayed., (1993); Batta et al., (1996) and Iladia et al., (1998).

Serological studies have added little information if compared with the isolation results of chlatnydia psittaci. The group specific complement fixation test has been of little value because inadequate sensitivity and reliability (Schachter et ail., 1974). However CPT is commonly used to identify flocks lice of infection, it has good sensitivity but is not specific for the agent of enzootic abortion (Radostits et al., 2000). The detection of chlamydial bodies in investigated samples by CF'l identical to that obtained by iiadia et al., (1998).

The result of CFI • in domestic sheep was I: hulatcd in table (7). The current results was nearly identical to that reported by Farid et al., 1980; Farina et at., (1985); Perini et at., (1988); Batta et at., (1996); Kaltenboeck et al., (1997); Duman and Durak., (1998) and Quinlan and Mc .uckin., (1999). However, interpretation of CF"1' results can be confounded by false positives, perhaps attributable to concurrent infection with C.psittaci and C.pecorum (Martin and Aitken.,1999).

The detection of CFT in apparently healthy documented the latency of chlamydial infection in sheep. The above results were similar to that recorded by the prior workers (Ahmed., 1982; flazarika and Dhingr•a., 1985 and Ishida et at., 1988 and Cubero-Pablo et al., 2000). Moreover Escalante et al., (1996) detected chlamuydia psittaci in enteric subclinical infections in adult sheep.

Diagnosis of abortion caused by chlanrydia psittaci var bovis could he established if the results of CFT was taken in conjunction with clinical and
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pathological findings (Shtefan., 1984).

The results of treatment proved marked clinical improvement and the problem ceased within three weeks, this result was in agreement to thal recorded by Martin and Aitken., (1999). In this context Quinlan and McGuckin., (1999) treated all the ewes in a sheep flock manifesting chlantydial abortion With ton" acting ten aevclinc at 20 ml lkg. h/w and the problem ceased within'two weeks.

The frequency of Intent infections, the difficulties involved in the diagnosis and control of clilamydial infections and the transmissibility of chlamydia psittaci to man pose a number of problems for veterinarian both in terms of animal medicine

and in terms of his role in public hygiene (frtiIon ct al., 1953).

Intcrlransmission of cltlatuydia sp between wild and domestic rtuninants

occurred through grazing on the same pastures (Cubcro-Pablo ct al., 200(1).

The current result suggested thal, chlamydia psittaci is wide spread both as a cause of abortion and as latent intestinal infection. The evidence of chlantydial

infection among apparently healthy sheep proved (lie latency.

As well, from epidemiologicalpoint of view the system of bleeding, in Egypt facilitate contact of different animals species enhancing spread of clilaniydia sp,. Griffiths et al., (1995) who mentioned Ihat close contact between ruminant species on the farm suggested that chlamydia psittaci strain might have been transmitted to cattle, traced such opinion from infected sheep. Also migratory sheep flock

disseminate the infection along wide area.

Finally, control measures arc therefore based on accurate diagnosis and good management and hygiene as isolation of aborting ewes, cleanup and disinfect infected pens, hygienic disposal of allotted fetus and placenta. avoid crowding at lambing. avoid contact between domestic and will sheet( ur oilier :utnuals, or reduce the risk of intcttransrnission of chlanrvdia sit between wild and domestic ruminants through grazing on the same pastues, restriction or avoid migration of sheep flocks and recommended vaccination particularly in Ile cks with recurrent cltl;unvdiosis

References

Mined, A.A.C. (1982): ('oniparalivc study of different serological methods as applied to the demonstration of cltlantydia antibodies in domestic animals. I'll. "I'Itesis (Dept. Of microbiology). Fac.Vct.Med., Cairo University.

Amin, A.S.; Attia, E.R.; Ahmed, T.M. and Sakran, M.N. (1998): Serological investigation on spreading of brucellosis, chlanrvdiosis and leptospirosis in farm animals. Vet.Med..L (lira.. 16(4.A): 383-:+91.

Andreani, E.; Tub ri, F.; (erri, 1). and Aitken, I). (1986): I;pidetuiulouical observation on chlatnydial infection and diseases of ruminant in Italia. Chlantydial diseases of ruminant. p: 21-26.

m

Andrews, A.H.; Goddard, P.C.; Wilsmore, A..C.:rnd Dal;nell, (,.1.R. (1987): A chlamydial keratoconjunctivitis in a British sheep flock. Vet.Rec., 120(10): 238-239. Asrani, ILK.; Batta, M.K.; Joshi, V.13.; Katoch, R.C.; Sharma, M4.; S.unbyal, D.S.; Singh, S.P. and Nagal, K.B. (1996): Comparative pathology of naturally occurring chlamydial pneumonia among domestic, animals in Ilimachal Pradesh. Indian Vcl.i. 73: 623-627.

Ata, A. (1982): Comparative study of different serological methods as applied to demonstration of chlanrvdia antibodies in dumeslic animals.Ph.[)."I'hcsis. Fac.of Vet.Med., Cairo University.

Batta, M.K.; Joshi, V.B.; Sharma, M.; Asrani, It. K.; Katoch, I2.C.; Nagal, K.B. and Sambyal, I).S. (1996): :1 report on the outbreak of chlarnydiosis among migratory sheep and goats in Ilimachal Pradesh. Idian.J.Comp. Nlica'obiol.lnuuunol and infectious diseases.

Batts, M.K.; Katoch, R.C.; Asrani, u.K.; Sharnia,M•1,; Jashi, V.B. and Nagal, K.B. (1997): Prevalence of chlamydial pneumonia among livestock in I limachal Pradesh. Indian Vet.j. 74(10): 824-826.

Rutty, F.B. and Nicolet, J. 1987): Chlamydiosis in Switzerland: comparative study of diagnostic techniques. Schweizer Archiv For Tierhe:ilkundc., 129(1): 1-13. Chiocco, D.; Troiano, 1'. and Cavaliere, N. (1992): Prevalence of chlamvdiosis as a cause of abortion in sheep and goal flrrms in Puglia and Basilicata. Patxis Veterinaria Milano., 13 (3): 21-22.

Coetzer, J.A.W.;Thomson, G.R. and Tustin, R.C. (1994): Infectious diseases of livestock with special reference to South !\frica. Cape Town. Oxford New York. Oxford University Press.

Cubero-Pablo, M..I.; Plaza, I\1.; Perez, L.; Gon~.alez, M and Leon-Vircaino, L. (2000): Seroepidemiology of chlamydial infections of wild ruminants in Spain. J Wild, 1)is., 36(I): 35-47.

Duman, K. and Durak, V. (1998): Investigations on chlamvdia psittiaci infections causing abortion in sheep in Kenya district using (he complement fixation tesl.Turk​Veterinerlik-ve-Hayvancilik-I)ergisi., 22(6): 511-515.

Dravccky, T.; Travnicek, NI. and Balascak, .1. (1985): Role of chlamydia in animal diseases in eastern Slovakia. Veterinarstvi., 35(12): 540-541.

Edwine, ILL. and Nathalie, J.S. (1979): Diagnostic procedures for viral, Rickettsial and Chlamydial infection. 5"' lid. American Public I Icalth Association.

Edwin, II.; Lennette, S. and Nathalie, .I.S. (1979): Diagnostic procedure for viral, Rickeltsial and chlatnvdial infection. 5111 .ed, American Public Health Assoc., Now York, Washington,p: 1015.

EL-Saved. A.S.A. (1993): Studies on chlamydiosis in farm animals. I'h. Thesis (Infectious diseases). lac Vet Mcd., Cairo University.

Escalante, O.C.; Rivera, F.A.; '1'rigo, T.F. and itumero, W.J. (1996): Detection of chlamydia psittaci in enteric subclinical infections in adult sheep, through cell culture isolation. Revista Latinoamcricana de Microhiologica...IX(I ): 17-23.

Fa rid, A.; Shalaby, M.A. and Atta, A.A.(198(1): Isolation and identification and serological survey of chla, nydia in sheep in l gy pt. Vc1.Med.,l., 25:361-370. Farina, It.; Andreani, E.; Cerri, 1).; Gianfadoni, I).; Salim, A. and Arush, M. (1985): Serological survey of the prevalence of chalmydiosis in domestic animals in Somalia. Annali Della Facolta di Medicina Veterinaria di Pisa., 37: 939t.

Fraile, A.U. and Berduque, ,1.A. (1999): Abortion of infectious-.cui iin in ewes. Results of 984 episodes in investigated between 1995 and 1998. Vlll Jornadas sobre produccion animal., 20(I): 381-383.

Fukushi, II. and llirai, K. (1992): Propcisal of chlantydiar pecoruru sp. Nov. for chlamydia strains derived from ruminants. lnt..l.Syst.l.3icteriol., 42:300-308. Giovannini, A.; Cancellott, F.M.; Turilli, C. and Randi, 1;. (1998): Investigation for some bacterial and viral pathogens in wildlife. JJ.011Wildlite Diseases., 24(I): 127-132.

Griffiths, P.C.; Plater, J.M.; Martin, T.C.; Hughes, S.L.; Hughes, K..1.; Hewinson, R.G. and Dawson, M. (1995): Epizootic bovine abortion in it dairy herd: characterization of a chla:n dia psitraci isolate and antibody response. British Vet..l.,151(6): 683-693.

Gut-Zangger, P.; Vcrtou, E.; Psarrou, E;.; I'ospischil, A. and'I'homa, R. (1999): Chiamydial abortion in sheep: possibilities of serological diagnosis using a competitive ELISA and insight into the epidemiological situation in Switzerland. Schweizer-Archiv-Fur-Tierheilkundc., 141(8): 361-366.

IIadia, A.A. NIoussa, Narintan, A. 12altmy and Nagwa, A. Said. (1998): Serological, immunological and pathological investigation on chlamydia psittaci problem in sheep. Egypt.J.Comp.Path.&Clinic.l'a?h., 11(2): 125-141.

Ilazarika, A.K. and Dhingra, P.N. (1985): 1¼ note on scro-prevalence of chLunydial group complement fixing antibodies in apparently healthy domestic animals. Indian.J.Comp.Microbiol.Inrmunol. and infectious diseases., 6(2-3): 143-148. Hopkins, .I.B.; Stephensos, E. II.; Storz, .1. ;tnd Pierson, R.E.(1973): Conjunctivitis associated with chlamydial polyaithritis in lambs..I.Vet. Med. Assoc., 163: 1 157-I I60. Hungerford,. T.G. (1990): Diseases of live stock 9th. 13d.1vlcGraw-Hill [took Co., Sydney.

I.shida, 1'.; ICirisawa, R.; Onuma, M.; Mil:a iii i, V.; Imazu, Y. and Kawnk:unI, Y. (1988): Isolation and serological survey of chlamydia psittaci in sheep in I lokkaido. Jap.J.\'ct.Sci., 50(4): 894-899.

Kaltenboeck, B.; Heard, D.; UeCraves, F.J. and Schmeer, IN. (1997): Use o1' synthetic antigens improves defection by enzyme linked inmtunosoncerrt assay of antibodies against abortigenic chlamydia psittaci in ruminants.J.Ciinic. MMlicrobiol., 35(9): 2293-2298.

Krishna, I. and Rajya, B.S. (1985): isolation of chlamydia from cases of perinatal mortality in lambs and kids. Indian. .I.Cornl).k.licroi)iol.lmrnunoI and Infectious diseases., 6(1): 36-39.

Machado, .1.:x•1.; Martinez, A.S.; Torres, A.N.;Torres, It. and Arenas, T. (1988): isolation of chlamvdia in a case of infectious keraloconcunclivitis. Revista Cubana de Ciencias Veterincu ias., 19 ('1 )::+t)')- ; 10.

Martin, W.B. and Aitken, I.D. (1999) : I)iscases uf sheeh.3'' Ii).13lackwell Scientific Publications London., Oxford.

Meagher, M.; Quinn, W.J. and Staci:house, L. (1992): Chlamydial-caused infectious keratoconjunctivitis in bighorn sheep of Yellowstone National Park. .1.4Vildlifc Diseases., 28(2): 171-176;

Miller, tM.A.; Turk, J.R.; Nelson, S.1..; Lek, A.1'.; Sulorzano, It.; Vales, \V.II.: Morehouse, L.G.; Gosser, H.S. and Vander, L. (1990): Chlamydial infection in aborted and stillborn lambs. Vet. Ntcd.l.)iag.Invest.. 2(1): 55-58.

Milan, A.; Geral, MS.; Pellerin, I.L..
and t,auli •, 1%. (1983): Chlaurvdiosis in
animals. Rev Rhum Mal Osteoartic.. 50: 727-731.

Page, L.A. (1978): Stimulation of cell mediated immunity 10 chlanlydiosis .Ant. ,1. Vet. Res., 39: 473-480.

Perini, S.; Bolognesi, P. and iMarastoni, G. (1988): Ovine chlanrydiosis: Serological investigations in the province of Reggio Nruilia. Sciczione Velerinaria., 29 (2): 383-386.

Pierre, P. and Michel, 1'. (1993): Methods and Techniques in virology. Merccl Dekker, Inc. Madison Avenue. New York, USA.. P: 270.

Quinlan, I.F..
and McG tick, n, P.K. (1999): ('hlanrvdia! abortion in a sheep flock: a
case report. Irish Vet.J.,52(12): 668-670.

Radostits, 0.M.; Gay, C'.C, blood, D.C. and llinchcliff, K.W. (2000): Veterinary medicine A textbook of the diseases of cattle, sheep. pigs, goats and horses. 9 tlt Ind. W.13.Saundcrs Company Lid.

Rekiki. A.; Sidi-Bouinedine, K; Sutn'iau, A.; .tcmli, .1.; Hammanii. S. and Rodolakis, A. (2002): Isolation and characterization of local strains of chlamydophila abortus (cllamydia psittaci scrotype I) from l unisia.Vet.Res., 33(2): 215-222.

Saint-Agee, ,1.; Chahanct, D.; 1'uncclet, J.1,. Inq: imbert,.1.L. and .loannard, C. (1992): Demonstration of evidence of chlamydia in veterinary samples by the clear view chlamydia test.

Schachter, J.; Banks, J.;Su h, N.; Sung, M.; Storz, .1.and Myer, K.F. (1974): Serotyping of chlamydia. Infect. Inununol., 1 1: 904-907.

Shalaby, MV .A.; IJasanein, M.M. and Fayed, A.A. (1987): Studies on chlantydia infection among sheep in the Kingdom of Saudi Arabia.. I. Vet.Med.Assoc., 47 (I-2): 195-201.

Sharma, K.N.; Mchrotra, P. K. and tMetlrrotra, P.N. (1983): Chlamydial infections in sheep: pn:umonitis and abortions. ludian..l.('omp. Microbial . I:nniunol and infectious diseases.., 4(3): 145-148.

Sharma, A,K.; Joshi, V.13.; Singh, S.P.; l3atta, M.K. and Katoch, V. (1996): Concurrent chlamydial and verminous pneumonia in a harking (leer. Indian Vet). 73(8): 876-878.

Shtefan, M.K. (1984): Serological investigation of endemic abortion of sheep and goats.Veterinariya Moscow., 10: 38-39.

Storz, J. (1971): Chlamydia and ehlarnydia-induced diseases. Ciialcs ('."Thomas., Springfield, lllinosis, USA.

Taylor, S.K.; Vicira, V.C.; Williams, I;.S.; Mills, K.W. and Moore, R.E. (1996): Infectious keratoconjunctivitis in free-ranging mule dccr.J.Of Wildlife Diseases., 32(2): 326-330.

Vitu, C.; Russo, P. and GiaulTert, A. (1982): Use of I.1.1SA lest for serological diagnosis of chlamydia infection in sheep and goats. Comparative study with the complement fixation test. Bulletin des Information des Laboratories des Services Veterinaires., 13:55-69.

I 2

