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0

This study aims to investigate the epidemiological investigation of circling disease 

in sheep flocks in Hama governorate, in order to draw a quantitative 

epidemiological assessment of the infection of Listeria monocytogenes in sheep 

flocks, using a cross-sectional epidemiological study. 

For the purposes and objective of the research, the targeted non-random method 

was chosen in collecting samples, as 750 samples of blood and dung were 

collected, with an average of 200 samples and 550 samples, respectively, from the 

flocks of sheep affected by circling disease in 24 study points, which included 375 

flocks, including all geographical area of Hama governorate. 

In order to detect the extent of the spread of Listeria monocytogenes, which causes 

circling disease, in sheep flocks of different ages and for various productive 

purposes. The epidemiological questionnaire form was designed, which includes 

the most important environmental, administrative and health factors, and 

transferred to the statistical program to form the database for this research.

Through the use of discriminatory media, and appropriate biochemical tests, in the 

detection of Listeria monocytogenes. The lab results reported 102 positive 

samples out of 750 suspected samples, and a total prevalence of circling disease 

amounted to 13.60%. The highest prevalence of circling disease was in the 

Abu Rabah area with a rate of 17.65%. The age group most exposed to infection 

was the young age group, with a rate of 15.87%, compared to other production 

ages. The highest prevalence of the disease was in females, with a rate of 13.83%. 

The fall season was the highest prevalent for the incidence of circling disease with 

a rate of 14.53% of the rest of the seasons of the year. 

  



 

XX 
 

 

The study reported there is an association between the increase in positive cases of 

circling disease in sheep flocks in Hama governorate with many potential 

associated risk factors, The most important of which was the risk factor, the effect 

of the annual season (the fall season), as the value of (OR=8.34), and the effect of 

the annual season (the winter season), as the value of (OR=6.92), and the effect of 

sex in the study animals (females) as the value of (OR=4.89), the effect of ages of 

animals (young group) as the value of (OR=4.33), This confirms that all of these 

factors mentioned are potential risk factors and predisposing to the occurrence of 

circling disease in sheep flocks in Hama governorate. 

The economic evaluation in this research was shown using a model of Livestock 

Productivity Efficiency Calculator (LPEC) analysis, the circling disease affects the 

productivity of sheep flocks, if this disease is controlled, the productivity of one 

flock can increase by about 1866 US.$ per 100 sheep annually, compared to the 

presence of circling disease. 
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1

Fermentation of  CAMP tests with 

Beta-

hemolysis 

Species D-

Xylose 

L-

Rhamnose Mannitol 
 

R. 

equi** 

S. 

aureus* 

 +   + + L. monocytogenes 

+   + + L. ivanovii 

+    + + L. seeligeri 

 v     L. innocua 

+ v     L. welshimeri 

 v +    L. grayi 

  +    L. murrayi 

v = variable reactions; * Staphylococcus aureus; ** Rhodococcus equi. 

(Source: Quinn et al., 2011) 

254Catalase Test
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00

Baron & Finegold, 1990; MacFaddin, 2000; Wieczorek et al., 2012
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Baron & Finegold, 1990; MacFaddin, 2000; Wieczorek et al., 2012
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252Red TestMethyl

HI-MEDIA00

0222

º

5

300442

PH55500

MacFaddin, 2000; Quinn et al., 2006; Wieczorek et al., 2012

41



 

 

  

50 

251

02

52500222

00005

02µm2500

0

30

0442

PH555

02

00

Barrow and Feltham, 1993
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255Christie, Atkins, & Munch-Peterson "CAMP Test"

L. monocytogenes

L. ivanovii

Quinn et al., 20115
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Quinn et al.,1999; Gahan & Hill, 2014
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26Epidemiological Questionnaire Design 

5

Data Base, Access

Spread Sheets, Excel

Statistix 18.0(STATISTIX, 2016)
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محافظة حماةمناطق الأغنام في  لدى قطعانالاستبيان الوبائي عن مرض الدّوران 
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04Microsoft Access

01Microsoft Access
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Thrusfield, 2007
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242Frequency distribution

Empirical frequency distribution

The theoretical probability distribution

AL-Omar, 2005

Relative Frequency Distribution 

Relative Frequencies

AL-Omar, 2005
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022

RFD

Thrusfield, 2007

i i

i

i=1

f f
RFD= 100,    RFD= 100

n
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n
 



244

Excel

STATISTIX

Multiple Logistic Regression

Fitting of the ModelMeasurement of Significance
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Reasons for Using Logistic Regression 

Menard, 2002

Menard, 2002

Unbounded

Cizek et al., 1999; Porter, 1999; Woldbeck, 1998

Menard, 2002

Poston, 2004; Wolfe, 2002; Wright, 1996

Y=1

Pezzullo, 2003Wolfe, 2002;
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X

XY

Menard, 2002; Poston, 2004; Guido et al., 2006

Lea, 1997

P(Y=1)P(Y=0)

Cizek et al., 1999; Lea, 1997; Poston, 2004 



 

 

  

65 

AL-Omar, 2000

Covariates

Hosmer & Lemeshow ,1989

01

Generalized Linear Models - GLMs

GLMsGLMs

ExactGLMs

Deviance

G statistic
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Chi-square distribution

P

McCullagh & Nelder 1983

240OROdds Ratio,

Martin et al., 1987

Statistix 18.0

05

15  CI of Ln(OR) = Coefficient ± 1.96 x SEM 

 Lower bound of 95% of OR = Antilog of lower bound of 95% CI of LnOR 

 Upper bound of 95% of OR = Antilog of Upper bound of 95% CI of LnOR
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242Statistical Analysis 

Statistix 18.0"Analytical Software"(STATISTIX, 2016) 18.0

5SPSS,2Statistical Package for Social Science

05

Martin et al., 1987

Pα

2525

DF= n-1a, b, c

P˂0.05

α 2525

241Economic Appraisal of Listeriosis

2414Measuring of cost of disease 

Al-Omar, 1997
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Al-Omar, 1997
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2410

Livestock Productivity Efficiency Calculator (LPEC)

MJCarrying Capacity Unit (CCU)
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Esselemont and Peeler, 1993
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Kossibati & Esselemont, 1996
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Kossibati & Esselemont, 1996
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12

Livestock Productivity Efficiency Calculator (LPEC), Analysis

2122LPEC

04LPEC

Mortality and Culling Rates

Class of Animal 

 

Mortality Rate % Culling Rate% 

Breeding Females 4240

 Replacement females (suckling) 02 

 Surplus females (weaned) 02 

 Surplus females 1 (suckling) 02 

 Surplus females 1 (weaned)02 

 Surplus females 2 (suckling)02 

 Surplus females 2 (weaned)02 

 Breeding Males 4041

 Replacement males (suckling) 00  

 Surplus males (weaned) 00  

 Surplus males 1 (suckling) 00  

 Surplus males 1 (weaned)00  

 Surplus males 2 (suckling)00  

 Surplus males 2 (weaned)00  
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Young stock survival and rearing policy  

Parameters

 

Females Males 

04 %Age surviving to 24 hours0305

 % Age suitable as replacement 2232

0 % Age of surplus reared as type 10202

0 % Age remaining as surplus 20202

 % Age replacement females barren02 

0 % Age surplus 1 females pregnant02 

0 % Age surplus 2 females pregnant2 

0 % Age surplus 1 males castrated 022

0 % Age surplus 2 males castrated 022

 

Birth weights, mature weights and ages

Parameters
Birth 

Wt.(Kg)

Weaning 

Wt.(Kg)

Maturity 

Wt.(Kg)

 Replacement Females 2.54202

0 Surplus females (1)3550202

0 Surplus females (2)3550202

 Replacement Males1.54222

0 Surplus males (1) 4550232

0 Surplus males (2) 4550232
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Fertility and breeding female management 

ParametersValue 

 Number of Breeding Females Per Breeding Male02 

 Parturition rate (%breeding females per year)45 

 Mean number of offspring per Parturition 0 

 Mean weight lost in early lactation (kg) 00 

 Mean weight gain between Parturition(kg)5 

 Mean milk off-take per lactation 2 

The Final Herd Structure 

Class of StockHerd % ME/day No./CCU 

Breeding females 54.015.7242.14

 Suck replacement females 355305202505

 Weaned replacement female 0053035224500

0 Suckling surplus (1) females 250005202500

0 Weaned surplus (1) females050035202542

0 Suckling surplus (2) females 252005202520

0 Weaned surplus (2) females254005002520

 Breeding males 4.205.122.00

 Suck replacement males 252235022520

 Weaned replacement males 255045242500

0 Suckling surplus (1) males 350035202525

0 Weaned surplus (1) males0050045210530

0 Suckling surplus (2) males 254435202520

0 Weaned surplus (2) males052045202543

Total 04.01
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OFF-TAKE

TYPE OF OFF-TAKENo./CCU/Y US.$ Value/CCU/Y 

 Culling breeding females 4.2214152.4712

0 Surplus females (1) 25100100350003

0Surplus females (2) 252155052032

 Barren females 2504000051013

 Culling breeding males 2.222542.6121

0 Surplus males (1) 35244112250050

0 Surplus males (2)2530214050220

 Milk (Kg) 22

 Salvage of carcasses 2

 Fixed (per animal) costs 2

 Purchased feed costs 2

Purchased Replacement 

Replacement females2505030251313

Replacement males 22

Net Total4022.272
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00LPEC

Mortality and Culling Rates

Class of Animal 

 

Mortality Rate % Culling Rate% 

Breeding Females 12

 Replacement females (suckling) 4 

 Surplus females (weaned) 4 

 Surplus females 1 (suckling) 4 

 Surplus females 1 (weaned)4 

 Surplus females 2 (suckling)4 

 Surplus females 2 (weaned)4 

 Breeding Males 12

 Replacement males (suckling) 4 

 Surplus males (weaned) 4 

 Surplus males 1 (suckling) 4 

 Surplus males 1 (weaned)4 

 Surplus males 2 (suckling)4 

 Surplus males 2 (weaned)4 
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Young stock survival and rearing policy  

Parameters

 

Females Males 

04 %Age surviving to 24 hours0100

 % Age suitable as replacement 0035

0 % Age of surplus reared as type 10405

0 % Age remaining as surplus 215

 % Age replacement females barren3 

0 % Age surplus 1 females pregnant022 

0 % Age surplus 2 females pregnant022 

0 % Age surplus 1 males castrated 022

0 % Age surplus 2 males castrated 022

 

Birth weights, mature weights and ages

Parameters
Birth 

Wt.(Kg)

Weaning 

Wt.(Kg)

Maturity 

Wt.(Kg)

 Replacement Females 1.041.201

0 Surplus females (1)450045304

0 Surplus females (2)450045304

 Replacement Males5.245.626

0 Surplus males (1) 553055131

0 Surplus males (2) 553055131
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Fertility and breeding female management 

ParametersValue 

 Number of Breeding Females Per Breeding Male35 

 Parturition rate (%breeding females per year)25 

 Mean number of offspring per Parturition 0520 

 Mean weight lost in early lactation (kg) 4 

 Mean weight gain between Parturition(kg)0 

 Mean milk off-take per lactation 002 

The Final Herd Structure 

Class of StockHerd % ME/day No./CCU 

Breeding females 56.166.521.62

 Suck replacement females 05045002500

 Weaned replacement female 053035200501

0 Suckling surplus (1) females 354345002552

0 Weaned surplus (1) females0252245220500

0 Suckling surplus (2) females 250045002524

0 Weaned surplus (2) females052145002502

 Breeding males 2.266.242.45

 Suck replacement males 252045012

 Weaned replacement males 250055342520

0 Suckling surplus (1) males 455445002500

0 Weaned surplus (1) males0353515200502

0 Suckling surplus (2) males 250445002524

0 Weaned surplus (2) males05015503250

Total 47.25
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OFF-TAKE

TYPE OF OFF-TAKENo./CCU/Y US.$ Value/CCU/Y 

 Culling breeding females 2.0222472.0621

0 Surplus females (1) 05050000252000

0Surplus females (2) 2504005050520

 Barren females 2520220452110

 Culling breeding male 2.22112.2607

0 Surplus males (1) 05022000053022

0 Surplus males (2)2505404150522

 Milk (Kg) 0325520302055200

 Salvage of carcasses 2

 Fixed (per animal) costs 2

 Purchased feed costs 2

Purchased Replacement 

Replacement females22

Replacement males 22

Net Total2416.275
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100

US.$0211

0.0000P

100

US.$0211

03

02

422

US.$US.$US.$
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