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Abstract 

 From July 2019 to June 2020, the prevalence 

of Cysticercus bovis was conducted to determine the percent of 

infection and, morphological, histological, and molecular 

characterizations of C. bovis on variant tissues. Results showed 

that the overall infection rate of C. bovis in cattle was (0.47 %) 

but in buffaloes was (0.04 %). Seasonal prevalence showed that 

the highest infection rate in cattle was in the spring season 

(0.56 %) and the lowest infection rate was in autumn (0.41 %), 

but in buffaloes, the infection rate was (0.05 %) in the summer 

season and (0.14 %) in the spring season. Organ distribution of C. 

bovis showed that in cattle the highest infection rate (64.43 %) 

was in heart muscle and the lowest infection rate (35.57 %) was 

in masseter muscles. In buffaloes, all positive cases were in 

cardiac muscles. PCR analysis using a primer of 18S rDNA gene 

produced size of 1600bp band at gel electrophoresis. 

Histopathological studies showed a cyst cavity formed by the 

larval stage beside necrosis and atrophy in different examined 

tissues. 

Keywords 
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1. Introduction 

Cattle and buffaloes are considered important food animals which reread to produce meat and 

milk (Borai et al., 2013). Parasitic infection is recorded as one of the major causes of economic 

losses worldwide, these losses include partial condemnation of viscera or total condemnation of 

all carcasses, also reduction of meat and milk production is considered one of the important loss-

es (Hassanin et al., 2013). 

    Among parasitic zoonotic infestations, bovine Cysticercosis is classified as a major public health 

disease in both developed and ill-developed countries (Esatgil et al., 2007).   
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     Bovine Cysticercosis (Cysticercus bovis) is a parasitic disease caused by the larval stage 

of Taenia saginata in which the final host is human while the intermediate host is cattle. The final 

host gets infection with Taenia saginata through ingestion of meat (raw or undercooked) infected 

with C. bovis while the intermediate host gets infection through ingestion of eggs of Taenia sagi-

nata (Dupuy et al., 2014). 

     An intermediate host, striated muscles (Tongue, diaphragm, oesophagus, and masseter 

muscles), and cardiac muscles are recorded to be the predilection seats for infection with C. bo-

vis (Minozzo et al., 2002; Hosseinzadeh et al., 2013; Cueto González et al., 2015).  

      Bovine Cysticercosis mostly arises in an environment with inadequate post-mortem examina-

tion of meat, low level of sanitation, primary rearing practices of animals, and poor management 

and control policy (Mann, 1983).   

      Bovine Cysticercosis shows no clinical manifestations in cattle, so detection of disease is 

based on meat inspection in slaughterhouses (Mirzaei et al., 2016). 

      Partial or total condemnation of carcass is determined according to the degree of infestation 

with cysts, total condemnation occurs in case of generalized infestation of carcass while partial 

condemnation occurs in case of localized infestation of organs by cysts and the rest of carcass will 

be kept at -7 °C for 3 weeks (Cueto González et al., 2015; Rostami et al., 2015; Mirzaei et al., 2016). 

      As bovine Cysticercosis is an important zoonotic disease that affects both animal health and 

the economy of the country, the study aims to identify C. bovis and its morphological and histo-

pathological changes in tissue affected by it.  

2-Materials and Methods 

2.1. Study area 

     The present study was conducted during the period from July 2019 to June 2020 at seven 

abattoirs (Akhmium, Sohag city, El-Maragha, Tema, and Tahta) in Sohag Governorate (26°33′N 

31°42′E) which located in Upper Egypt. Sohag province has a desert climate as in figure (1). 

2.2. Animals 

     A total of 31610 cattle and 7065 buffaloes were slaughtered during the period of the study 

according to records at slaughterhouses of the study area. Slaughtered animals were males at age 

of 1-1.5 years old. 

2.3. Sample collection and postmortem examination  

     Slaughtered animals were examined by a qualified veterinarian for the presence of any 

abnormal lesions. For the presence of C. bovis, meat inspections include heart, diaphragm, 

esophagus, tongue, masster muscles, and shoulder muscles. In case of positive cases for C. bovis, 

cysts were removed carefully from infected organs and put in plastic bags labeled with locality, sex, 

age, and date, then send to the Parasitology lab at the Faculty of Veterinary medicine, Sohag 

University. 

2.4. Laboratory examination 

     Cysts were examined firstly macroscopically by the naked eye, then pressed by fingers to be 

categorized into calcified or viable cysts. Viable cysts were transparent in colour, bladder-like 

contain one protoscolex and filled with fluid while calcified cysts contain cheesy solid material 

(Fahmy et al., 2015). 

Secondly, cysts were examined microscopically by histopathological protocols using eosin and 

hamatoxylin stain (Suvarna et al., 2013). 

Cysts that intended to be used in molecular identification were washed with normal saline and 

preserved at 70 % ethyl alcohol.  
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2.5. PCR analysis  

     DNA was extracted from the samples by using Quick-gDNATM Miniprep Kit (ZYMO RESEARCH, 

USA, 50 Preps) according to the manufacturer’s instructions. The used primers for detection of 18S 

DNA gene were selected according to (Yan et al., (2013). The selected primers were ′5-TCC TGC 

CAG TAG TCA TAT GC-3′ (forward) and ′5-CTTGTTACG ACT TTT ACTTCCTCT-3′ (reverse). The mixer 

of Taq polymerase (Thermo Scientific, USA) 12.5µl, primers (Forward and reverse) 1µl for each one, 

dH2O 8.5 μl and DNA template 2 μl was added into the PCR tubes, the final volume of PCR 

reaction was 25 μl. The mixture was amplified by a thermal cycler under the following conditions 

(one initial denaturation cycle at 94 ˚C for 4 min, 35 denaturation cycle at 94 ˚C for 30 sec, one 

annealing cycle at 59 ˚C for 1 min, one extention cycle at 72 ˚C for 1 min and one final extension 

cycle at 72 ˚C for 7min). The PCR products were stored in the thermal cycler at 4°C until they were 

collected. 

2.6. Statistical analysis 

    The collected data in the present study were introduced into Excel spreadsheets (Windows 

2010), and statistically analyzed using IBM SPSS statistics software, version 22. (Chicago, IL). 

According to the data distribution, descriptive data was reported as means (M) with standard 

deviations and ranges. Frequency distributions were used to characterize categorical variables. 

The Chi-square test was employed. A P values of < 0.05 was significant while P values of < 0.01was 

highly significant. 

3. Results 

     In the present study, macroscopic examination showed that the average size of cyst was 

1-1.5cm, whitish in color, oval, filled with transparent fluid, and containing 1 protoscolex.  

       In the current study, data in the table (1) showed that the overall rate of infection with C. 

bovis in cattle was (0.47 %) while in buffaloes was (0.04 %). 

       Seasonal prevalence in the table (1) showed that the highest infection rate in cattle was in 

the spring season (0.56 %) followed by the summer season (0.48 %) then the winter season (0.42 

%) and the lowest infection rate was in autumn (0.41 %). In buffaloes, infection with C. bovis was 

in the summer and spring season, the prevalence rate of infection was (0.05 %) and (0.14 %) re-

spectively. 

       As in table (2), organ distribution of C. bovis showed that the highest infection rate in cattle 

was in heart muscle (64.43 %) and the lowest infection rate was in masseter muscles (including 

tongue and head muscles) with an overall prevalence (35.57 %). In buffaloes, all positive cases 

were in heart with overall prevalence (100 %). 

     Based on PCR analysis, results showed that amplification of the 18S rDNA gene produced a 

band of 1600bp on gel electrophoresis (Figure2). 
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Figure 1. Different districts of the study area in Sohag Governorate represented in Egypt map 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Figure 2. Agarose gel electrophoresis of  

18S rDNA gene PCR products of C. bovis        

M= 100bp  DNA ladder 

Figure 3. Macroscopic appearance of  

C. bovis in heart 

Figure 5. Macroscopic appearance of  

C. bovis in tongue. 

Figure 4. Macroscopic appearance of 

C. bovis in masseter muscles. 
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Figure 6. Photomicrograph of heart muscle infected by C. bovis sections stained by Hematoxylin 

and eosin showing: a. parasite cyst (red arrows), b. severe fibrosis between cardiac muscles (stars), 

c. fibrous tissue (star) infiltrated with mononuclear inflammatory cells (black arrows), necrosis and 

atrophy at cardiac myocytes (white head arrows) 

Figure 7. Photomicrograph of muscle infected by C. bovis sections stained by Hematoxylin and 

eosin showing: a.  cyst formed by a cavity where the parasite used to be (red arrows), b. a central 

necrotic and calcified area (star), surrounded by an intense granulomatous wall (white arrows), c. 

intense inflammatory reaction rich in eosinophilic polymorphonuclear leukocytes (blue head 

arrows) and Langerhans giant cells (black arrows), d. atrophy of muscle fibers (arrows) 
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Figure 8. Photomicrograph of tongue infected by C. bovis sections stained by Hematoxylin and 

eosin showing: a: Parasitic granuloma formed by a central cavity containing remnants from the 

dead calcified parasite (star), b. pyogranulomatous thick wall (thick arrow), necrosis (redhead 

arrow), all surrounded by a fibrous capsule (thin arrows). c. pyogranulomatous wall showing 

necrosis (arrows) with an intense inflammatory reaction rich in eosinophilic polymorphonuclear 

leukocytes (selected square, arrows). d. severe atrophy of muscle fibers (arrows). 

Table 1. Prevalence of C.  bovis infection in Cattle and buffaloes in relation to the season in the 

study area 

Species Season Total examined Positive 

(N) 

Positive ** 
( %) 

Cattle 

Summer 8289 40 0.48 

Autumn 6897 28 0.41 

Winter 8101 34 0.42 

Spring 8323 47 0.56 

Total 31.610 149 0.47 

Buffaloes 

Summer 1921 1 0.05 

Autumn 1759 0 0 

Winter 1916 0 0 

Spring 1469 2 0.14 

Total 7065 3 0.04 

** Highly significant 

Table 2. Prevalence of C. bovis in cattle and buffaloes in relation to organ distribution. 

Species Sites of infection Positive (N) Positive (%) 

Cattle 
Total=149 

Heart 96 64.43 

Masseter muscles 

(Tongue &head) 
53 35.57 

Buffaloes 
Total =3 

Heart 3 100 

Masseter muscles 

(Tongue &head) 
0 0 

4. Discussion 

In the present study, the overall prevalence of C. bovis in both cattle and buffaloes was 

(0.47 %) and (0.04 %) respectively. The present study is higher than the previous study by Elmonir 
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et al. (2015) in Egypt who found that the overall prevalence of C. bovis during January to February 

2013was (0.44 %), other observations are higher than the present one as studies in Egypt 

by Yassien et al. (2013), Abdel-Hafeez et al. (2015), El-Alfy et al. (2017) and Dyab et al. (2017) who 

observed that the overall prevalence was (0.58 %), (20 %), (0.51 %) and (7.5 %) respectively. In 

buffaloes, previous observations are higher than the current study as studies in Egypt by Yassien et 

al. (2013), Elmonir et al. (2015), and Dyab et al. (2019) who noticed that the overall prevalence 

was (0.18 %), (0.13 %) and (6 %) respectively. The difference in results might be caused to the 

difference in sample size, management system, and to what extent the animal is in contact with 

the parasitic egg of Taenia saginata. 

     Seasonal prevalence showed that the highest infection rate with C. bovis in cattle was in the 

spring season, while in buffaloes, infection was observed only in summer and spring season, the 

highest infection rate was in the spring season. Elkhtam et al. (2016) in Egypt agree with the pre-

sent study that the spring season had the highest infection rate, in contrast, El-Alfy et al. (2017) in 

Egypt found that the winter season had the highest infection rate, and Dyab et al. (2019) in Egypt 

observed that the highest infection rate was in the summer season. In buffaloes, studies in Egypt 

by Dyab et al. (2017) and Dyab et al. (2019) found that the highest infection rate with C. bovis in 

buffaloes was in the winter and summer seasons respectively. The variations in infection rate 

might be due to differences in temperature degree and humidity. 

      In the present study, organ distribution of C. bovis in cattle showed that the highest per-

centage of infection was in heart muscles while the lowest incidence rate was in masseter muscles 

(tongue and head). In buffaloes, infection with C. bovis in the present study was only in heart mus-

cles with a prevalence of 100 %. Studies by Youssef et al. (2013) and Abdel-Hafeez et al. (2015) in 

Egypt, Nzeyimana et al. (2015) in Rwanda and Gholami et al. (2019) in Iran confirmed the current 

observation in cattle that the highest infection rate was in heart, in contrast, Engdaw et al. 

(2015) in Ethiopia found that the highest infection rate was in triceps muscles. In buffaloes, a study 

by Dyab et al. (2017) in Egypt showed that infection with C. bovis was in cardiac muscles only, also 

studies by Youssef et al. (2013) and Dyab et al. (2019) in Egypt found that the highest infection 

rate with C. bovis in buffaloes was in heart muscles. The variations depend on the activity of the 

animal, age and breed, and geographical areas.  

5. Conclusion and recommendations 

Helminth parasites’ diseases remain a worthy cause of the decrease in the productivity of 

ruminant animals and condemnation of meat in abattoirs in Sohag governorate. Infection with C. 

bovis was higher in cattle (0.47 %) than buffaloes (0.04 %). Cardiac muscles are the most infected 

site with C. bovis. C. bovis cyst made more pathological changes in affected tissues. 

 We recommend further studies to cover all parasitic diseases that affect human health. 
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 الملخص العرب   
كس بوفي  محافظة سوهاج:  سالسيستسير

ى
 والخصائص المورفولوجية والجزيئية الانتشار ف

   ،*1عبد الرحمن نجوى  ،1عبد العزيز عامر 
 2 خالد سلطان ، 2محمود الصيف 

 82524، مصر  ، سوهاجسوهاج جامعة  ،الطب البيطري كلية ،الطفيليات قسم 1 
 ، كفر الشيخ، مصرجامعة كفر الشيخ  ،الطب البيطري كلية  ،الطفيليات قسم 2

 
يوليو     يونيو    2019من  بوفي   ،2020إلى  كس  السيستسير انتشار  مدى  على  دراسة  إجراء  المئوية    ستم  النسبة  لتحديد 

. وأظهرت النتائج أن المعدل الإجمالى   المختلفةعلى الأنسجة   للعدوى وكذلك الخصائص المورفولوجية والنسيجية والجزيئية

  
  الجاموس كان ) 0.47كان )  الأبقار للإصابة ف 

  أظهر الانتشا ٪(.  0.04٪( ولكن ف 
كان    الأبقار ر الموسم  أن أعلى معدل إصابة ف 

  موسم الربيع )
  الخريف )0.56ف 

     (،٪ 0.41٪( وكان أدب  معدل إصابة ف 
  0.05كان معدل الإصابة )  الجاموس،ولكن ف 

٪( ف 
  موسم الربيع.  0.14موسم الصيف و )

كس بوفيس توزي    ع    معدل  أظهر   ٪( ف       السيستسير
 كان الأبقار  أن أعلى معدل إصابة ف 

  عضلة القلب وكان أقل معدل إصابة ) ٪( 64.43)
  العضلات 35.57ف 

  ،  ٪( ف 
     الجاموس، ف 

كانت جميع الحالات الإيجابية ف 
ز المتسلسلتحليل  القلب.    لةعض ايمر    البوليمير . أظهرت 1600حجم  ب  أنتج باندات  18S rDNAالخاص بجير   باستخدام الي 

  تم   تكون بواسطةالدراسات النسيجية وجود تجويف كيس  
  الأنسجة المختلفة الت 

قات إلى جانب النخر والضمور ف  مرحلة الير
 فحصها. 

 
 الكلمات المفتاحية

، محافظة سوهاج Cysticercus bovisالانتشار،     
 ، الجزيت 


