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 Some studies on sheep pox
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During winter 1995 an outbreak of sheep pox was diagnosed on the basis of field and laboratory findingsin 108 out of 625 sheep oJ' different ages and sexes. Clinical examination of diseased sheep revealed typical pox lesions on different parts of the body. Trials of virus detection ji•onr skin .scraping suspensions either on tissue culture (Vero cells) or on intradennal injection into susceptible lambs gave typical cytopathic• effect (CPG) on culture and lesions in inoculated lambs. The detected virus teas confirmed by inoculation of a mixture from skin scraping suspension and sheep pox hyperimmune sera in both Vero cells and lambs. Morbidity, mortality and case fatality percentages were recorded.

Sheep pox virus did not spread from naturally infected sheep to contact goats. cattle, buffaloes and donkeys, also when goats, calf and donkeys experimentally infected by skit? scraping suspensions taken front naturally infected sheep, they were did not show signs of pox. Although trials of virus detection from coughted/lies• were tar/or(unately unsuccessful. it could not be excluded the role offlies in the epidentiolo of sheep pox

Bacteriological, hematological and biochemical studies were discussed. Ilistopathologicul examination revealed intracytoplasmic inclusion bodices in the der•mis of skin. Serological studies showed absences of'specifrc antibodies against sheep pox virus in sera of infected sheep. Complications which might be contributed to bacterial

I
secondary invadors were recorded.

I. Obligatory massive vaccination of. sheep using locally produced attenuated sheep pox vaccine is an essential operation to control of sheep pox, this beside isolation of diseased sheep, adoption of symptomatic therapy, control of flies if possible and vigorous disinfection of animal housing should be recommended Further studies on using of sheep pox vaccine in vaccination of cattle against lumpy skin disease should be appliedlnr potential risk of contact sheep infection wish pox especially on using virulent sheep pox virus as a vaccine.

INTRODUCTION

Sheep population in Egypt, Africa and World according to book of FAO (1993) estimates were 3.084X106, 202.973X106 and 11159.904X106 respectively. Sheep is considered one of the most valuable source for wool industry, milk and meat production in Egypt. There are several diseases afflict sheep, characterized by cutanous lesion as pox.

Sheep pox, a contagious viral disease of sheep considered to be the most serious pox infections of domestic animals. It is of economic importance as it causes heavy mortalities in lambs. abortion, mastitis, reduced production of wool and meat and skin defects (Singh, et al 1979, Hungerford 1990 and Radostitis et all 1994).

According to Animal Health Year book (1978) published by FAO/OIE/WHO, sheep pox recorded in Africa, Asia and Europe. The disease is endemic in the Middle Fast. In Egypt sheep pox been known for many years and early diagnosed by Sabban , (1955).

Sheep and goat pox viruses have been extensively studied in the Middle Fast and India where under natural conditions the viruses are host specific (Sen and Datt, 1968; Murty and Singh, 1971; Sharma and Dhanda, 1972 and Davies, 1981). However Siegmund, (1983) reported that natural susceptibility of sheep to goat pox virus and vice versa are conflicting, at least some strains capable of infecting both species Moreover Castro and Ilcuschelc, (1992) reported that some virus strains of sheep goat pox virus from Africa and Middle East affect sheep and goats to the same extent while other strains causes disease in sheep and only local reaction in goats and vice versa.

The clinical features of sheep pox have been outlined by many workers (Leeman, 1968, Singh et al, 1979; Sharma et al, 1986; Scott , 1988; Hailat et al, 1994; Radostitx, ct al., 1994 and Selim and EL-Shahedy, 1996). The disease is usually causes sever systemic reaction with skin eruptions which most prominent on checks, nostrils, lips and wool free
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The clinical history revealed that some sheep were vaccinated with sheep pox vaccine and others were non vaccinated, also the diseased sheep were in close contact with goats, cattle, buffalo and donkeys. Past history revealed that some of contact cattle were vaccinated with sheep pox vaccine for protection against lumpy skin disease. Also it was declared that most of diseased sheep were exposed to had hygienic condition before appearance this outbreak.

Samples:‑

Skin scrapings: Scabs and its exudate were collected on Hanks media and stored at -20 for virus detection. These samples were minced and a suspensions in Hanks media contain antibiotic were prepared, they were used in inoculation of both African green monkey kidney cells (Vero) and lambs. Also the suspensions was mixed with sheep pox hyperimmune scrum and left for 2 hours for neutralization and then inoculated in Vero cells and lambs.

B. Blood samples: Blood samples were taken on heparin for hematological studies and without heparin for sera separation for biochemical and serological studies.

C. Swabs: Oral, nasal and skin lesion swabs were taken under complete hygienic precautions for bacteriological examination.

D. Milk samples: were collected under complete hygienic precautions from mastitic udder in closed sterile test tubes for bacteriological examination.

B. Flies (Musca and Stornoxys spp.,): Were coughted using special wircnet from flies present on skin lesions of diseased sheep fir virus detection.

F. Skin biopsies: Were collected from cutaneous lesions. The specimens were fixed in 10 '% formal in for histopathological examination.

Analytical procedures:‑

A. detection: From skin scraping or flies suspensions were carried according Maleva and Stoichev, (1975) and Singh and Rai, (1991).

B. Ilematological examination: Erythrocytic (RBCs), packed cell volume (PCV), hemoglobin (lib), and differential cell count (WBCs) were estimated after Kelly (1984).

C. Scrodiagnosis: Scrum neutralization and agar gel precipitation were done alter the method of 1)avies (1981).

I). Bacteriological examination was perforated after the methods of Cruickshank ct

:tl., (1975)
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E. Serum biochemical changes analysis: Total protein (Weichselbaum 1946). albumin (Daunras, et al., 1971) globulin, (Coles, 1986), Aspartate aminotransferase (AST), and Alanine aminotransserase (ALT) by method of Reitman and Frankcl,(1957). Gammaglutamyl transferase (GGC) after Srasz (1969), Urea and creatininc according to method of Coulmobe,(1963) and Husdan and Rapaport, (1968) respectively.

F. Ilislopathological studies: Were applied on skin biopsies specimen according to Clark (1981).

G. Sheep pox hyperimnnmc sertnn: Were prepared according to the method of Pandey and Singh. (1972).

Experimental transmission:

A. Field experiment, skin scraping suspensions from diseased sheep were inoculated Ill) under tail of 2 donkeys, 2 goats and one calf to study the possible transmission of sheep pox virus to these species. These animals were kept under observation for one month.

B. Laboratory experiment, 2 groups of' lambs (3 of each) were used, the first group was inoculated under tail LID with skin scraping suspensions only while the second group was injected 1/D with a mixture of scraping suspensions and sheep pox hyperin intmc serum. All injected lambs were kept tinder observation for one month.

Suggested plane of control:‑

A. Symptomatic treatment trials: Diseased sheep were isolated and treated symptomatically by cephradine (Velosef) manufacture by Bristol-Myers Squibb Egypt in dose of 10 mg/kg twice daily for five successive days, Analgine 50 % (L-1-nascr pharmaceutical chemicals Co. Egypt) 3-6 ml/animal, Vitamin AD3E (Byk Gulden Konstanr..West Germany 2-5 ml/animal, this beside local application of skin lesions (washing of skin lesion with Betadine solution "Bovidene-Iodine U.S.P 10% W/V. The Nile Pharm. Comp. Cairo" and local application of Zinc oxide ointment till healing of

the lesions).

B. Vaccination of clinically normal sheep with sheep pox vaccine(Kindly obtained from Veterinary Serum and Vaccine Research Institute, Abbassia, Cairo).

C. Vigorous disinfection of sheep housing using formalin and adoption of all possible hygienic precautions.
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RESULTS AND DISCUSSION

In Egypt. sheep pox described as an acute contagious and often fatal disease where it causes heavy economic losses through mortalities, reduced meat, milk and wool production beside commercial inhibition from quarantine and cost of disease prevention program (Singh, et al., 1979; Scott, 1988 and Radostits, et al., 1994).

Regarding to clinical sign (photo 1-6), the diseased sheep were showed hyperthcrmia with marked depression weakness, decrease of appetite and discharges from eyes and nostrils. After 1-3 days typical pox lesions were appeared on skin and mucous membrane. The lesions found on under surface of tail, udder, perineum, medial aspect of thigh, around external genitalia, head and neck, moreover focal papular lesions were pronounced on eye lids, lips and nasal mucosae. These observations were similar to that of Singh, et al., (1979); Davis, (1981) Sharma et al., (1986); Martin and Aitken, (1991); Radostits et al., (1994) and Sclim and EL-Shahedy, (1996). Nodular form of pox (photo 3, 4) was observed as round firm flat surface nodules on lateral aspect of abdomen and thoracic and face in some cases, these nodules were similar to that observed in cattle infected with lumpy skin disease. These findings were also described by Afshar et al., (1986); Jan et al., (1987); and Hungerford, (1990). Moreover Chamoiseau, (1985) detected a pox-like virus by electron microscopy and a neutralizing antibodies of low titter against ovine pox and lumpy skin disease viruses from sheep suffered from outbreak of pox like disease where infected sheep manifested fever, non progressive skin nodules covering certain parts of the body or covering the whole bodies.

Skin scraping suspensions taken from sheep showed typical pox lesions after inoculation on Vero cells gave typical CPE lesions to sheep pox virus after the first passage and also achieved by laboratory experimental transmission into lambs a diffuse large nodules at the site of inoculation and then generalized lesions appeared on the nostrils and around eves. The detected virus was confirmed when a mixtures of the suspensions and sheep pox hyperimmune serum was inoculated in either Vero cells or susceptible lambs elicited negative results (no CPE or lesions), these results confirmed field diagnosis of this outbreak of pox among sheep.

With respect to some recorded epidemiological criteria, the study revealed that this outbreak occurred during winter season. The climatic stress may determine or influence the occurrence, frequency of occurrence or the severity of various diseases (Schwa et al., 1977). also climatic stress affects the immune status of the animals resulting in increasing
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of susceptibility to diseases (Radostits, et al., 1994). It is also likely that sever cold weather and the shortage in feed supplies predisposed sheep to pox infection (Hailat et al., 1994 ). The study showed that sheep of all ages were infected and young one were severely infected while goats, cattle and donkeys grazing alongside sheep did not exhibited any signs of pox illiness, this might be proved host specificity of sheep pox virus. these findings were justified by prior work of Murty and Siugh (1971), who found that sheep pox did not spread to flock of goats either by mixing with infected sheep or by inoculation of infective material and Dubey et al (1982) who demonstrated that sheep pox did not spread to goats. However Sclim and EL-Shahedy (1996) diagnosed an outbreak of pox in two mixed flocks of sheep and goats. The above results were highly augmented by results of field experimental transmission where all animals experimentally infected with skin scraping suspensions taken from pox infected sheep (lid not elicit signs of pox. In contrary Blanc and Martin (1938); Rao, (1938) and Slagsvold, (1938) experimentally infected donkeys, calves and goats with sheep pox virus respectively. Moreover Hajer ct al., (1988), induced pox experimentally in goats using materials from sheep and goats manifested outbreak of pox.

Morbidity, mortality and case fatality were 23.64 %. 12.73 % and 53.85 % for sheep under 6 months and 15.92 %, 1.55 % and 9.76 % for sheep above 6 months (Table 1), these values were lower than that recorded by Chamoiscau ,(1985), Mariner et al., (1991), Fenner et al., (1993); Tiwari and Kegi, (1994); Radostits, et al., (1994) and Sclim and EL-Shahcdy (1996). This might be contributed to sheep in endemic areas more resistant due to possesing protective antibodies from previous infection or vaccination (Castro and Huschele, 1992). However these results revealed that morbidity. mortality and case fatality were higher in sheep under 6 months. In this respect Button and Fraser (1977) demonstrated that sheep pox occurs in all breeds, sexes and ages of sheep but lambs suffer a higher disease incidence and often more sever lesions than adult animals. Trial of virus detection from cought flies was failed, these findings did not ignore and excluded role of flies in transmission of sheep pox virus. These results contradicted to that of Mellor et at (1987) who detected sheep pox virus from experimentally infected 5n2moT\;s_'al trms within 24 h of feeding on infected blood and Blaha, (1989) who mentioned that arthropod vector was suspected in mechanical transmission of sheep pox virus.

Spread of sheep pox virus in the field was effected by direct or indirect contact of clinically normal sheep with pox infected one and contaminated materials, these
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epidemiological data were extracted also by Davies(1967); and Selim and EL-Shahedy (1996).

The fact that some of sheep under investigation were in close contact with cattle vaccinated against lumpy skin disease by sheep pox vaccine should be considered as source of infection for sheep, since pox virus virulence version or incomplete virus attenuation and execration in different execrate and seereta of vaccinated cattle might be occur. In this respect Saber et al., (1993) studied the immune response of cattle vaccinated against lumpy skin disease using sheep pox vaccine (Romanian strain), Michael et al., (1994) concluded that field studies on the use Kenyan tissue culture sheep pox vaccine to control lumpy skin disease infection of cattle are in progress. Recently Michael, et al., (1996) reported that using of attenuated sheep pox vaccine (Romanian strain) in cattle has the advantage of not being a risk to contact sheep in contrast to situation where virulent sheep pox virus is used to immunize cattle against lumpy skin disease which has the potential to infect contact sheep and goats. These authors did not

exposed to the possible virus dissemination from vaccinated cattle.

Hematological panels (Table 2) revealed non significant alterations of RBCs, PC', and Hb also W13Cs showed non significant leukocytosis, lymphopenia and neutrophilia, these results nearly similar to that recorded by Plowright et at., (1959). However Davies, (1981), found that pox virus was associated with white blood cells during viremia.

Biochemical panels (Table 3) showed non significant reduction of total protein, albumin and globulin while AST, ALT. GGT, urea and ereatinine had significant elevation. These results might be due to degenerative changes of both liver and kidney due to the direct action of the virus (Vaged and Sharma, 1973) or it might be contributed to absorbed breakdown products of skin lesions (Failed, 1983). The present results were nearly justified with prior work of Kataria and Sharnta,(1993), moreover Altinel, (1993) recorded elevation of total protein in naturally and experimentally pox infected sheep and significant increase of (WI' and 007 in naturally pox infected sheep compared to control. Also in this respect Abdalla, et al., (1992) and Abou-Zaid et al., (1994) detected variable impairment of liver and kidney disturbances in cattle infected with lumpy skin disease.

Bacteriological examination (Table 4) showing isolation of ,' aph. .. Std). a., Corvnebacteriutn pyQgeit , Micrococci and bacillusa., these organisms might he responsible for complications recorded on some of pox inlected sheep as showed in Table (5) and photo(5, 6). These results nearly similar to that suggested by Krishnan (1968) who demonstrated evidence of secondary bacterial infection with resultant suppuration in
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pox infected sheep, also these results were documented by previous work of Scott (1966). Nuscibeh (1974); Kitching and Taylor (1985); Losos, (1986) and Hungerford, (1990). In this respect AL-Il:ammawi, (1974) reported that sheep pox virus causes mastitis and some abortions in pregnant ewes.

Sheep pox infection inspite of being a generalized disease, yet the main and most important pathological lesions are often detected in skin and subcutaneous tissue. Histopathological examination of skin biopsies specimens showed coagulative necrosis of epidermis and the dermis showing cells containing intracytoplasmic inclusion bodies (photo7). The skin lesions seen were in complete agreement with those observed by Murray et al., (1973); Vaged and Sharma (1973); Buxton and Fraser (1977); Jones and Hunts, (1983); Gaballah (1990) and Radostits et al., (1994).

Results of serum neutralization and agar gel precipitation on sera taken from pox infected sheep revealed negative findings. This might indicate that sheep were at risk and susceptible to pox infection, this suggestion was highly augmented by the previous work of Davies (1976) who observed that sheep which did not had antibodies against pox virus were suffered from extensive epizootics involving many thousands of sheep.

The skin lesions were healed within 20-35 days incontrast to cases with secondary infection healing was prolonged (up to 2 month). These observations were nearly in accordance With previous work of Krishnan(1986); Scott, (1988); Hungerford (1990)

and Selim and El-Shahedy(1996).

Vaccination of clinically normal sheep during this outbreak was reduced risk of'sheep exposure to pox infection and morbidity was reduced after vaccination where in endemic areas vaccination in the face of outbreaks has diminished spread and losses (Castro and Heuschele, 1992), in this series Fahmi(1974) mentioned that the policy of compulsory and gratis vaccination of sheep by pox vaccine resulted in an appreciable drop in the incidence of the disease and Rizkallah (1994) recommended the use of tissue culture sheep pox vaccine on large scales in the field which helps in controlling sheep pox disease in Egypt. Good control has been exerted by preventing any contact between sheep flocks (Davies, 1976). Reduction of' lumpy skin disease of cattle could be reflected on the incidence reduction of sheep pox where sheep pox coincided with outbreak of bovine lumpy skin disease (Muzichin and Ali, 1979).

In conclusion, the main line in control of sheep pox should include, firstly isolation and prevent movement of pox infected sheep and adoption of symptomatic
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treatments either systemic and local, with vaccination of clinically normal sheep, secondly prevent any contact between diseased and normal sheep, finally control of flies if possible and vigorous disinfection of sheep housing where the virus remain viable in scabs that lay in broken walls, floor and dust fnr long periods. Further studies should be applied on using sheep pox vaccine for protection of cattle against lumpy skin disease in Egypt for the probability of virus dissemination from vaccinated cattle and infection of contact sheep

may be occur.
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‘Table (3) Some biochemical pane of clinically normal and pox in sheep

Parameters Clinically normal sheep | Pox infected sheep
TP gm/dl 7.1220.63 6.57:092
ALb _gm /dl 3.100.52 261043
Glob gm/dl 4.02+0.46 3.96+0.84
AIT iwL 29.52£2.26 35.161.45*
AST iu/L 68.513.31 76.10£2.54 *
GGTiu/L 28.76:0.87 31.42£1.03*
Urea mg /dI 16.25:0.84 18.39:0.75 *
Creatinine mg /dI 1.06:0.18 1.73£021 *

significant at P< 0.05

Table (4) Results of bacteriological examination

Type of [Skin lesion | Milk samples | Nasal swabs | Oral swabs

isolated swabs

bacteria

Staph .sp + £ +

Strep .sp. + +

C Pyogens |- 5 > :

Micrococcisp | + + 3 “

Bacillus.sp__| + % ™
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Table (1) Morbidity, mortality and Case fatality of pox infected sheep.

Sheep Sheep at mortality | Case fatality
risk No % [No % [%

Under 6M_| 110 262364 |14 1273 | 5385

Above 6M | 515 82 1592 [80 1.55 |9.76

M = months

Table (2) Some hematological panels of clinically normal and pox infected sheep

Parameters Clinically normal sheep | pox infected sheep
Rbes X 106 Cumm 12.53£2.1 116218

Pov % 38,6115 37.89 413

Hb g/dl 13.1740.84 12.93412

Whes X 103 Cumm 8.86 £0.5 9.12+0.8
Lympheyte % 511 4123 50.46+1.42
Neutrophil % 38.76 £0.95 39.01£0.83
Eosinophil % 521 +0.86 [5.622074
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Photo (7) cells containing intracytoplasmic inclusion bodics
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‘Table (5) Complications recorded on pox infected sheep

Type of complications Number of sheep
Abortion [12

Lameness 9

Pneumonia 11

Skin face necrosis and excoriation I3

Mastitis 4

Total 39

Photo (1) Sheep pox lesions on ventral surface of tail .




