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Scope and aims  

Libyan Journal of Veterinary and Medical Sciences (Libyan J. Vet. Med. Sci.) is a 

biannually journal that publishes peer-reviewed papers on the fields of veterinary and 

basic medical sciences. Contributions may be in the form of original research or review 

articles and case reports. The goal of this journal is to provide a platform for scientists to 

promote, share and discuss various new issues and developments in all aspects of 

veterinary and basic medical sciences. 
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manuscripts initially reviewed by members of 

editorial board, then forwarded to qualified 

reviewers. Three hard copies of manuscript 
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addition to an electronic copy on a CD. 

Electronic submission by the e-mail 

mentioned below is strongly recommended. In 

case of rejection, the submitted copies of the 

manuscript will not be returned to authors. 

There are no page charges. 

 

Preparation of the manuscript 

1. General guidelines 

All manuscripts including references, 

tables and figure legends should be typed 

double-spaced on one side of the paper with 

12 font size and Times New Roman format, 

with at least 25mm margin. The manuscript 

should be numbered consecutively beginning 

from the title page followed by the abstract, 

text, acknowledgments, references, tables and 

legends. Lines should be numbered in all 

sections of the manuscript.  

All manuscripts should be accompanied by 

a cover letter from the corresponding author 

which specifies the following: 

i. The type of submission. 

ii. The name of corresponding author and 

his/her complete mailing address, 

telephone and fax numbers. 

iii. A statement by the corresponding 

author certifying that all coauthors 

have seen and agreed to the contents of 

manuscript and that the submitted 

work has not been considered for 

publication or published previously. 

2. Title page 

The title page of the manuscript should be 

in a separate page and include the following:  

i. A concise and informative title of 

fewer than 200 characters. 

ii. Full names of authors with first name, 

middle initial and last name of each 

author. 

iii. Complete affiliation for each author, 

with the name of department(s) and 

institution(s) to which the work should 

be attributed. 

iv. Name, address, telephone number, fax 

number, and e-mail address of the 

corresponding author. 

v. Superscript numbers should be used to 

link the author with institution and an 

asterisk (*) should be used to refer to 

the corresponding author. 

3. Abstract 

An abstract with up to 250 words in one 

paragraph for original and review articles 

should be submitted. The abstract should 

contain the background, purpose(s) of the 

study, procedure(s), results and conclusions. 

For review articles, the abstracts should 

summarize the contents of the review. Up to 

six key words should also be provided with the 

abstract. 

4. Introduction 

This section should provide a clear and 

concise justification of the study including its 

relevance. The number of citations should be 

kept to the minimum. The final paragraph 

should state the hypothesis and the aims of the 

study. 

5. Materials and methods 

This section should include the design and 

the methodology of the study and should be 

presented in sufficient details. However, 

previously published methods should not be 

discussed in details but cited with appropriate 

references instead. 

6. Results  

The content of this section should be 

informative and accompanied by self-

explanatory tables, figures or other illustrations 

if necessary. 
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7. Discussion 

Its contents should be interpretative and 

based on the study results only. The 

discussion can be in a single section or it can 

be presented together with the results and 

conclusion. 

8. Tables 

Tables should be typed double spaced each 

on a separate page. Pages should be numbered 

consecutively with text. The table number and 

title should be provided above the table. 

Footnote for each table should be provided for 

identifying all used abbreviations. 

9. Figure legends 

Must be self explanatory, placed under the 

figure and all abbreviations should be 

identified. 

10. Figures 

The maximum allowed number is up to 10 

for all types of publications and should be in a 

good level of resolution. 

11. Acknowledgement 
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parentheses and provided as name and year of 
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1983; Meyer 1983; Muller and Frank 1985; 

Schmitz et al. 1988). If the author's name is 

mentioned in the text directly, then the year of 

publication is to be written in parentheses; e.g. 

according to Smith (2007). If there are more 

than two authors, then the first is named and 

the others are summarized under "et al.". All 

the sources cited in the text should be in the 

reference list. It is the entire responsibility of 

the author(s) to cross-check the references and 

citations carefully. 

The list of references should be organized 

alphabetically based on the first letter of the 

first author surname. 

The following citation method is to be 

used in the list of references: 

Journal article 

The title of the journal should be 

abbreviated according to the official 

abbreviations given in Medline 

(www.ncbi.nlm.nih.gov). The journal name 

should be abbreviated without any full stops 

and in italic format (e.g. Vet Med); the issue 

numbers should NOT be mentioned. 

e.g. Gibson TW, Brisson BA and Sears W 

(2005). Perioperative survival rates after 

surgery for diaphragmatic hernia in dogs and 

cats: 92 cases (1990-2002). J Am Vet Med 

Assoc. 227:105-109.  

Book 

e.g. Ganong WF (1985). Review of medical 

physiology (12
th

 edn). Lange Medical 

Publications, Los Altos: pp 55. 

Chapter in book 

e.g. Thomson GR (1994). Foot-and-mouth 

disease. In Coetzer JAW, Thomson GR, 

Tustin RC (eds) Infectious diseases of livestock 

with special reference to southern Africa Vol. 

1. Oxford University Press, Cape Town: pp 

825-852. 
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e.g. Nielsen JP and Rosendal S (1994). 

Ciliostasis in the pathogenesis of atrophic 

rhinitis. Proceedings of the 13th  International 
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fever virus isolated from domestic pigs and 
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Only authentic online materials should be 
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(dermatophilosis) of sheep. Online at: 

http://www. austbreed.com.au (accessed 2 

May 2007). 

13. Case report 

Case report will be considered for 

publication only if it concerns unrecognized 

condition or offers new insight into 

pathophysiology, diagnosis or treatment of a 

disease. The abstract of case reports should 

not exceed 100 words and overall text not 

exceeds 2000 words including tables, figures 

and references. 

 

iii 

Libyan J. Vet. Med. Sci. 

 

http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/pubmed?term=Gibson%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=16013544
http://www.ncbi.nlm.nih.gov/pubmed?term=Brisson%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=16013544
http://www.ncbi.nlm.nih.gov/pubmed?term=Sears%20W%5BAuthor%5D&cauthor=true&cauthor_uid=16013544
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gibson+TWG%2C+Brisson+BA%2C+Sears+W+%282005%29%3A+%281990-+2002%29.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gibson+TWG%2C+Brisson+BA%2C+Sears+W+%282005%29%3A+%281990-+2002%29.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gibson+TWG%2C+Brisson+BA%2C+Sears+W+%282005%29%3A+%281990-+2002%29.


  

 

 

 

All correspondence should be addressed to: 

 

 

 

Dr. Abdulhakim A. El Maghrbi 

Editor-in-Chief 

Libyan Journal of Veterinary and Medical Sciences (Libyan J. Vet. Med. Sci.) 

Faculty of Veterinary Medicine 

University of Tripoli 

P.O. Box 13662 

Tripoli, Libya 

Fax: +218 21 462 8422 

E-mail: dochakim2000@yahoo.com 

E-mail: dochakim1990@gmail.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iv 

Libyan J. Vet. Med. Sci. 

 

mailto:dochakim2000@yahoo.com
mailto:dochakim1990@gmail.com


     

 

 

 

CONTENTS 

 

Coprological Survey of Echinococcus granulosus and Management in Owned Dogs of 

Southern Tripoli 

 
Imad E. Buishi, Almabruk R. Fares and Mohamed M. Hosni 

1-7 

Histone Deacetylase (HDAC) Inhibition Induces Growth Arrest and Apoptosis in 

Human Medulloblastoma Cells 

Mohamed A. Al-Griw
  
and Iain C. Waod 

8-14 

Detection of Sarcocystis Infection in Wild Ungulates in Tripoli Safari Park, Libya 

Mohamed M. Hosni, Abdulhakim A. EL Maghrbi and Imad E. Buishi 

 

15-20 

Molecular Analysis of Breast Cancer 1 (BRCA1) Gene Mutations (5382insc and 

185delag) and its Detection in Libyan Women with Breast Cancer 

Amel A. Essarbout, Mohamed B. Marwan, Abdulhafid A. Shebani, Nuridin H. Aribi, Alttaf N. Essarbout, 

Nadia N. Essarbout and Refaat Tabagh
 

 

21-26 

Amputation at the Mid Femur of a Libyan Doe 

 
Samir K. Tmumen, Emad M. Bennour, Younes A. Almusrati, Abdulrhman M. Alrtib, Esam B. Alhmali and 

Mohamed H. Abushhiwa 

 

27-28 

 

 

 

 

 

 

 

 

 

Libyan J. Vet. Med. Sci. 

 

v 



Bushwereb et al.   

 

L .J. V. M. Sci. (2015) Vol. 1 (1): 1-4.  
 

 

 

Coprological Survey of Echinococcus granulosus and Management in Owned 

Dogs of Southern Tripoli 
 

Imad E. Buishi*, Almabruk R. Fares and Mohamed M. Hosni 

Department of Preventive Medicine, Faculty of Veterinary Medicine, University of Tripoli, Tripoli, Libya 

 

Received 20 March 2016 / Accepted 28 April 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key words: Echinococcus granulosus; dogs; southern Tripoli; coproantigens; coproPCR 

Introduction 

Canine echinococcosis caused by Echinococcus 

granulosus infection is endemic in many countries 

including Libya. The domestic dog is the key definitive 

hostand the main source of human cystic 

echinococcosis (CE) worldwide. Diagnosis of E. 

granulosus in domestic dogs is a prerequisite for 

undertaking epidemiological studies in endemic areas 

(Jenkins et al., 2016). Previous studies on the E. 

granulosus of domestic dogs in Libya are few, and 

almost exclusively based on detection the adult 

tapeworms via postmortem examination of small 

intestine of necropsied dogs and/or microscopic 

detection of taeniid eggs through faecal flotation (Awan 

et al., 1990; Gusbi et al., 1987).However, a more recent 

study in which faecal samples were screened from 

northwest Libya owned dogs found that (21.6%)  of the 

dogs had positive result by coproantigen ELISA (Buishi 

et al., 2005a).The E. granulosus coproantigen ELISA 

has been used successfully not only to monitor dog 

infection but also in control campaigns(Craig et al., 

2015). 

The first and only report of a field study of E. 

granulosus in dogs in Libya using this test collected 

faeces from owned dogs in three relatively large 

geographical areas: around Tripoli; Azawia and the 

other around Alkhums (Leptis-Magna). The authors 

reported a relatively large proportion of E. granulosus 

coproantigen-positive dogs (Alkhums 24/62 (39%), 

Tripoli 43/246 (17.5%) and Azawia11/57(19.2%) 

(Buishi et al., 2005a).The prevalence trend of E. 

granulosus infection in Libyan dogs since the 1980s has 

been not downward to the range of 27.8-40.3% (Packer 

and Ali, 1986; Gusbi et al., 1987; Awan et 

al.,1990),and therefore echinococcosis remains 

veterinary-public health problem. 

In addition, slaughter data  has frequently reported 

high prevalence levels of hydatid cystsin slaughtered 

sheep from different sheep-rearing areas of Libya, 

particularly from the eastern parts (Ibrahem and Craig 

1998) and lesser extend in northwest parts (Elmajdoub 

and Rahman, 2015;Buishi et al., 2012). These data 

suggest that the infection pressure of E. Granulosus in 

dog population may not equally in urban dogs as in 

rural dogs (Buishi and Fares, 2014). Although the worm 

burden of E. granulosus in necropsied owned domestic 

dogs is less than 200tapeworms, this is not the case in 

the stray dogpopulation when burdens were >1000 

(Awan et al., 1990; Buishi et al., 2005a). 

Similar findings was demonstrated by a number of 

studies conducted elsewhere have reported a high 

prevalence in most of the stray dog populations, with 

much higher worm burdens than those seen in domestic 

owned dogs(Jenkins and Morris 2003; Jenkins et 

al.,2006; 2008).In rural areas where dogs and sheep 

interact, dogs may transmit E. granulosus infection to 

sheep, providing a potential risk for transmission of 

infection to rural dogs.During the study we also 

collected data through an owner questionnaire, on the 

feeding and deworming of rural dogs, other practices 

undertaken by owners, such as slaughter, and also dog 

owners’ knowledge regarding the transmission of 

hydatid disease. A combination of coproantigen and 

Original article 

Abstract 
To ascertain the prevalence of Echinococcus granulosus in owned dogs in rural areas located southern Tripoli, and 

to identify some predisposing risk factors including management of dogs and owner practices contributing to 

perpetuation and transmission of E. granulosus. Taeniid eggs and other helminth infection in dogs were identified 

microscopically through faecal flotation method. Infection with E. granulosus was determined indirectly via faecal 

antigen-capture ELISA and copro-PCR. Data on dog management and owner understanding of hydatid disease were 

collected via questionnaire. Faeces were collected from 149 owned dogs (79 AlKremia; 40 Swani; 30Sedi-sleem). 

Taeniid eggs were found in 11 dog feces.Eggs of hookworms were most prevalent, up to 17.2%.Roundworms 

Toxocara canis was least common, up to 6.1%.Of the 25 dogs found to be Echinococcus coproantigen positive, 14 

were in Alkremia, 9 in Swani and 2 in Sedi-sleem. Twenty four out of 25 E. granulosus coproantigen ELISA-

positive dogs were also copro-PCR-positive. The most common dog ration was scrape boiled food and raw meat up 

to 60(41.4%) and 46 (31.7%) of owners fed scraped boiled food to their dogs as a regular daily food ration. Nearly 

(41.5%) of owners never deworm their dogs and 45.7% deworm their dogs at irregular interval >6 months. Few 

dewormed their dogs often enough to ensure they remained cestode free at ≤ 6 months 18 (12.7%), and 32(24%) of 

owners admitted to left carcases where they were dead without burial, which offer good opportunity for dog 

scavenging. This study documents some factors that are contributory to the occurrence of E. granulosus in dogs in 

southern Tripoli and identifies the need for introduce an educational components directed towards dog owners. 

Libyan Journal of Veterinary and Medical Sciences June 2016 Vol. 2 (1): 1-7 
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copro-PCR detection strategies was employed in this 

survey of E. granulosus conducted in a relatively small 

area around Tripoli of Libya-aknown endemic area of 

human CE (Aboudaya 1985; Shambesh et al., 1999) in 

order to estimate the prevalence level of E. granulosus 

and describe the potential risk factors resulted from dog 

management and practices of owners. 

Materials and methods 

Study sites/ questionnaire 

Dog owners living in rural areas of southern Tripoli 

were randomly selected from veterinary practice 

records and invited to take part in the study. For each 

property visited, a questionnaire was administered 

relating to detailed information such as owner name, 

information on; dog ownership (number of dogs 

currently owned), management of these dogs, dog 

demographics (age, sex, type), whether owners 

slaughter livestock on their farms and if so, whether fed 

slaughter offal to their dogs. Anthelmintic treatment 

frequency, the nature of dog food and whether dogs 

were confined or not, we also sought information about 

the level of understanding dog owners had on the 

transmission pathway of human cystic echinococcosis. 

However, not all questions were answered by all 

interviewees.  In total 149 dogs were registered. All 

questionnaire data were entered into Microsoft Access. 

Collection and examination of faecal samples 

Samples were taken from the available owned dogs 

(n=149). Faecal samples were collected rectally and/or  

taken from the ground around the homestead, Each 

sample was divided in to two parts; a part of faeces 

were subjected to a faecal flotation test using standard 

methodology with saturated sodium nitrate as the 

flotation medium. Eggs were visualized microscopically 

and where possible identified to species level through 

their morphology. The rest part of faecal sample, 2 

gram were placed in either saline buffer (phosphate 

buffered saline (PBS) with Tween 20) or 80% ethanol, 

and initially stored frozen at -20
o
C until sent to the 

University of Salford, England, where they were stored 

at -80
o
C for coproantigen and copro-PCR testing. 

Taeniid egg identification 

Taeniid egg isolation was performed using a 

flotation and sieving Method (Mathis et al., 1996). 

Briefly, 8 mL of zinc chloride solution (1.45 g/mL) 

were added to 2 g of each faecal sample. The samples 

were homogenized and centrifuged at 1000gfor 20 min. 

The supernatant was passed through 41- and 21-μm 

mesh sieves. The Taeniid eggs were collected from the 

21-μm mesh and re-suspended in water in a 10-mL 

tube. Egg identification was carried out using an 

inverted microscope. 

Echinococcus coproantigen ELISA 

Supernatants of 149 dog faecal samples were 

aliquoted and tested for the presence of coproantigen 

using an ELISA standardized against Echinococcus 

adult somatic antigens (Allan et al., 1992; Craig et al., 

1995). All samples were tested using the same reagents 

in the same ‘batch’, with each sample tested in 

duplicate in adjacent wells. For controls, defined faecal 

panel of necropsy dog samples was available as 

described in Buishi et al. (2005a). 

E. granulosus specific Polymerase Chain Reaction 

The method of Abbasi et al. (2003) modified by 

Boufana et al., (2008) was used with the following 

primers: Eg1121a 5’-GAATGCAAGCAGCAGATG-3’ 

and Eg1122a 5’GAGATGAGTGAGAAGGAGTG-3’. 

The PCR was performed in a final volume of 25μl 

containing 10Mm KCI, 1.5Mm MgCI2, 200Mm (each) 

dNTPs (Bioline, UK) 0.04Mm of the amplification 

primers, 2.5 units Taq DNA polymerase (BioTaq, 

Biolin, UK) 1% deionized formalide and target DNA. 

The PCR cycles were as follow: 5 min. at 95
°
C, and a 

final elongation step at 72
°
C for 10 min. PCR products 

were then visualized on 1.5% agarose gel, containing 

1μg of ethidium bromide per ml. A 1kb plus DNA 

ladder (Gibco BRL®) was used to determine the size of 

the products. 

Results 

Questionnaire 

A total of 173 dog owners in southern Tripoli area 

were identified randomly and agreed to take part in the 

survey. Of these, 19 (11%) owned dogs were not 

available for sampling at time of visit. On another 5 

(2.9%) respondent refused to cooperate in control their 

dogs; and sampling of dogs was not possible. Of the 

remaining149 owners completed questionnaires giving 

a compliance rate of (86.1%); a run-through not 

everyone provided answers for all questions (Table1). 

Backgrounds of studied population 

The dogs included in the study came from a variety 

of farms located southern Tripoli, but ~ 67% were from 

properties where sheep were raised. The average 

number of dogs per property was two. Dogs are used 

mainly for guarding purposes and thus 62 respondents 

(46.6%) admitted to allow their dogs to roam freely, 

only 50 (37.6%) of a total of 133 respondents partially 

confined dogs i.e. kept chained during the day but they 

are allowed to roam freely at night time. Only 8 out of 

149 dogs (5.3%) allowed access to the house. 

Dog food 

Almost all dogs (73%) were fed on scraped boiled 

food exclusively or as part of their daily food (Table 1). 

Of those fed on mixed food, 41.3% were fed raw meat, 

of which 26.8% of owners fed sheep offal. Home 

slaughter was undertaken by almost of the owners 

(93.2%) and between 16.4% and 37.4% of owners 

either left slaughter offal of sheep in open or feed to 

their dogs (Table 1). The most commonly identified 

offal component fed was lungs. In addition, 68.5% of 

owners thought their dogs could have access to 

carcasses of dead sheep and 11.1% of owners also fed 

slaughtered offal containing hydatid cyst(s) to their 

dogs. 

Taeniid egg identification 

The faeces of 11 dogs (7.4%) were found to contain 

eggs of taeniid tapeworms. Nine dog faeces (6%) were 

contain roundworm eggs identified as Toxocara canis, 

three of those (2%) was identified as mixed infection of 

both taeniid and T. canis. Dipylidium caninum were not 

found. 
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Coproantigen ELISA detection 

A total of 149dog faecal samples from southern 

Tripoli; 79 from Alkremia, 40 from Swani and 30 

samples from Sedi-Sleem were tested. An overall 

positive E. granulosus coproantigen result was obtained 

for 25 (16.77%); 14 (18%) of the Alkremia samples, 9 

(23%) of Swani and 2 (7%) of the Sedi-Sleem samples 

(table 2). 

CoproPCR 

All samples were found to be negative for the 

presence of Taeniid eggs on direct microscopic 

examination, and were tested negative by coproantigen 

ELISA, were not included in the copro-PCR assay. 

Therefore, twenty five faecal extracts positive in the 

coproantigen ELISA, were subjected to an E. 

granulosus coproPCR. Twenty four of thesamples 

confirmed as PCR positive result for E. granulosus 

DNA. One coproantigen ELISA positive sample were 

appeared negative by PCR test (Figure1). 

Owners knowledge 

The activities by dog owners contributing the  

transmission of hydatid disease were; never deworm 

dogs (59/142 respondents; 41.5%), and frequent 

deworming of dogs was undertaken only by 

(18/142respondents; 12.7%). Feeding offal to dogs were 

practicing by26.8% (39/145) of owners compared to 

31.7% (46/145) not fed offal to dogs. Improper dispose 

of livestock offal was admitted to practice by the 

majority of interviewers(94/128; 73.4%).Disposal of 

slaughter offal either by burring and/or burning were 

conducting only by the minority of dog owners (13/128; 

10.2%). Washing hands frequently (38/149; 25.5%) 

were regarded as less important. Keeping dogs confined 

was regarded as least important; dogs kept to roam 

freely by (112/133; 84, 2%) of owners, only (21/133; 

15.8%) confined their dogs. Although another 2(1.3%) 

respondents considered that no prevention measures 

needed to be taken, because they considered that there 

is non-risk of infection. 

 

 

 Table 1. Survey of dog management and human activity data collected from 149 questionnaires 

dog owners in eastern Tripoli 

Question (number responding to the question) 
Number of positive responses 

(% of respondents to question) 

Farms containing livestock(103) 

Sheep only  

Sheep and others  

Keeping dogs confined (133) 

 Never confined  

 Partial confined  

 Full confined  

Dog food (145) 

scraped/boiled food only  

scraped/boiled/raw sheep meat  

 Feed offal  

Anthelmintic treatment (Deworming)(142) 

Never deworm  

 Regular deworming interval≤6months  

Infrequent deworming at >6months 

 

Home slaughter performed (139) 

Slaughter offals (128) 

 Fed to dogs  

 Left in open/scrub  

 Buried/burnt  

Disposal of dead sheep (133) 

Removal from/incinerate in premises  

Retain on premises  

 

Dog access to dead carcasses (102) 

Dog access to the house (8) 

Personal hygiene following contact with dogs- 

washing hands frequently(38) 

 

 

35 (34) 

68(66) 

 

62 (46.6) 

50 (37.6) 

21 (15.8) 

 

46 (31.7) 

60(41.4) 

39 (26.9) 

 

59 (41.5) 

18(12.7) 

65 (45.8) 

 

 

 

21 (16.4) 

94(73.4) 

13 (10.2) 

 

101 (76) 

32 (24) 
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Table 2. Numbers of canine faecal samples analysed from the three study villages in Tripoli together with point 

estimates of the Echinococcus coproprevalence (%) and coproPCR. Confidence intervals are not shown. 

 

Village 
Proportion of 

total samples 

Number 

of samples 

Number of Coproantigen-

positive (%) 

Number of CoproPCR-

positive (%) 

Alkremia 0.53 79 14 (17.7) 13 (16.5) 

Swani 0.27 40 9 (22.5) 9 (22.5) 

Sedi-sleem 0.20 30 2 (6.7) 2 (6.7) 

Total 0.100 149 25 (16.8) 24 (16.1) 

 

 

Figure 1. Detection of Echinococcus granulosus DNA in eggs piked fecal samples using G1 PCR.Lane M, DNA 

marker, lanes 1–4, represent copro DNA extracted from 1 gram of feces, lane 5, negative control, 

lane 6, positive control. 

 
Discussion 

The overall canine echinococcosis prevalence in the 

study area was estimated as 16.4% (range 16.1% 

coproPCR and16.7%coproantigen ELISA). One of 

25E.granulosuscoproantigen ELISA positive dog was 

found negative by PCR. This may have been because of 

the small amount of faecal sample sent for testing (<1 

g) or may be that during the extraction process some 

DNA was lost and if the amount of starting material is 

small the PCR may appear negative. Failure to detect 

DNA in faecal sample by PCR could be a 'false' 

negative result, or because of the relatively low egg 

output due to small number of worms in that dog faecal 

sample. In the absence of eggs in the sample that was 

used to extract the DNA probably little or no cellular 

parasite tissue would be released during the growing 

phase resulting in a negative PCR result. By contrast 

during the growing period of adult worm, higher 

concentration levels of coproantigen might be produced 

as a result of high metabolic activity during the early 

phase of the prepatent infection period, which could be 

detected by coproantigen ELISA (Jenkins et al., 2014).  

This limitation inherent to the PCR test, so, eggs 

essentially need to be present for the primers to amplify 

sufficient non-degraded DNA to give a positive PCR 

result. Although, it has been reported that some 

coproantigen ELISA-positives are PCR-negative 

because, faeces contains substances that inhibit the Taq 

polymerase in the PCR reaction (Abbasi et al., 2003). 

However, in the absence of eggs or segments of E. 

granulosus in the faeces of the dogs, false-positive 

reactions in either the coproantigen or coproPCR test 

cannot be excluded. Nonetheless with high sensitivity 

and specificity of copro-PCR assay can be considered 

as a useful complementary tool, giving supportive 

information that can confirm coproantigen ELISA 

results. 

In addition to estimate the copro-prevalence level of 

E. granulosus, the current study was aimed to describe 

management of dogs and owner practices contributing 

to the perpetuation and transmission of E. granulosus. 

In previous studies, risk factors for canine 

echinococcosis have been investigated in Libya (Buishi 

et al., 2005a) and worldwide (Otero-Abad and 

Torgerson, 2013).The most commonly identified risk 

factors are those relating to access to infected material 

(infected offal); factors associated with variability in 

infection after ingestion of infectious material; and 

factors associated with removal of infection, such as a 

history of anthelmintic treatment (Craig et al., 2015). In 

the current study, many practices by owners toward 

their dogs were found to be potential risk related with 

positive result. Keeping dogs confined appeared to be 

regarded as unimportant as 84% of owners were not 

confined dogs, only small proportion of the 

interviewers16%  appeared to keep their dogs chained 

'fully controlled' and were not allowed to roam freely. 

This is of concern; particularly most owners did not 

deworm their dogs frequent enough ≤ 6 months to 

ensure they are free of E. Granulosus infection and 

nearly two-third of dog owners fed raw meat and offal 
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and/or admitted their dogs had opportunities to access 

dead sheep carcasses.  

In other studies a combination of purgation and 

coproPCR results were used to address the potential risk 

factors for of E. granulosus infection (Ziadinov et al., 

2008). In the study we have use a combination of 

coproantigen test and copro-PCR to evaluate canine 

prevalence status with E. granulosus, and describe the 

risk factors. As a part of the current epidemiological 

study, in view of many owners feeding offal to their 

dogs,the presence of eggs of taeniid cestodes in their 

faeces was expected. However, what was surprising in 

view of the number of owners who fed slaughter sheep 

offal and/or raw sheep meat to their dogs, on 

microscopical examination of faeces, few dogs had eggs 

of the Taenia species in their faeces.   

Eleven dogs were found to be infected with Taeniid 

eggs, indicating consumption of sheep offal in the 

recent past. However, therelatively low number of dogs 

(represent only 7.4% of total samples tested) with 

taeniid eggs in their faeces could be explained; either 

the dogs being uninfected or if infected, the tapeworms 

were immature. However, a literature search for recent 

published data highlighted possible drawback of faecal 

flotation tests; in similar study using flotation technique 

to detect taeniid eggs in positive necropsied dogs, 

taeniid eggs were seen only in 4/7 (57.1%) of dogs with 

confirmed taeniid cestode infection, indicating 

infections in 43% of infected dogs would have been 

missed (Adolph et al., 2013). However, those authors 

did not stated if the taeniid worms in the undetected 

infections were immature or gravid; nevertheless, these 

data suggested that centrifugation was not included in 

the flotation method. Likewise in our study a number of 

Taenia-infected dogs probably may not have been 

detected and/or overlooked. 

Potential additional means of E. granulosus 

transmission to dogs, apart from being fed sheep offal, 

is through scavenging the dead animal carcases. 

Livestock animals particularly sheep in many parts of 

Libya are commonly infected with cysts of E. 

granulosus (Buishi et al., 2012; Elmajdoub and 

Rahman, 2015),and our questionnaire data showed that 

most dead animals are left in the open where they were 

died without burial, which provides a potential, easily 

accessible source of E. granulosus infection for 

unconfined  dogs. The lack of knowledge about E. 

granulosus and its transmission mode among dog 

owners may explain the frequent practice of feeding 

livestock offal to dogs; nevertheless, whenever dogs are 

fed hydatid-infected sheep offal there is always a risk of 

infection (Jenkins et al., 2014; Buishi et al., 2006). 

While direct microscopic examination part of this study 

was being conducted, a number of dog faecal samples 

found to be infected with Taeniid eggs, suggesting this 

dog as having eaten sheep offal in the past. It should be 

noted here that access to infected offal have  been 

identified by a number of studies as risk factors for 

infection of domestic dogs (Bchir et al., 1987; Moro et 

al., 1999;Shaikenovet al., 2003; Budke et al., 2005; 

Buishi et al., 2005b, 2006; Ziadinov et al., 2008; 

Acosta- Jamett et al., 2010; Mastin et al., 2011).  

Furthermore, domestic dogs pose the largest risk of 

human infection due to their close association with 

humans (Budke et al.,2005).Our data have identified 59 

(41.5%)of the dog owners admitted to not deworm 

dogs, this could be a reflection to the lack of owners 

knowledge about hydatid disease transmission. Not 

feeding offal to dogs and attention to good personal 

hygiene following contact with dogs were regarded as 

less important for the control of hydatid transmission to 

humans by a reasonable proportion of interviewers. In 

previous studies, a lack of recent anthelmintic dosing 

has been identified as a risk factor for dog infection 

(Craig et al., 1995; Buishi et al., 2005a;Acosta-Jamett 

et al., 2010).Consequently, the effect of anthelmintic 

treatment on prevalence rates of E. granulosus infection 

have been investigated in dog population from rural and 

urban areas of Libya, in that study, the copro-positive 

pre-treatment of dogs was significantly decreased from 

21.6% before praziquental treatment to 9% post-

treatment in 5 months intervals (Buishi and Fares., 

2014).This result strongly support the importance of 

regular deworming of dogs ≤ 6 months which can be 

useful for designing a control schemes based on 

treatment of infection in dogs. 

Two major limitation in the current study ;First the 

present survey was directed specifically towards E. 

granulosus infection in rural and peri-rural dogs 

residing in southern Tripoli, which commonly receive 

less veterinary supervision than other dogs residing in 

urban parts. And therefore, the observed prevalence 

may not reflect the true estimate of E. granulosus 

infection status. Second limitation is that despite efforts 

to sample dogs per rectum whenever possible, some 

faecal samples were collected from the ground around 

the household due to the free-roaming behaviour of the 

dogs. Therefore the possibility of mismatch the 

individual dog identification to its coproantigen status 

cannot be definitively excluded. It is also likely that 

some of the present analyzed data perhaps not related to 

the dogs for which particular questionnaire data were 

collected. This problem of sampling strategy would be 

expected to reduce the study power, but not necessary 

will result directional bias. 

As the true estimate of the epidemiological situation 

of E. granulosus infection in owned dog population is 

more likely to be associated with the detection method/s 

of use (Craig et al., 2015).In this study we have used 

multi techniques such as combinations of microscopic 

analysis of collected faecal samples, copro-ELISA and 

copro-PCR; to assess E. granulosus infection status in 

dogs. The coproantigen prevalence would be expected 

to relate broadly to the prevalence of canine infection in 

a population, and can therefore act as a useful 

approximation of the overall levels of transmission. 

Whilst the use of PCR assay was employed to confirm 

previously identified positive-coproantigen faecal 

samples from 25 dogs from southern Tripoli, the copro-

PCR was positive in 96% (24/25) and thus confirmed 

that there was a very high probability that these 

coproantigen-positive dogs were indeed positive for E. 

granulosus DNA, and probably therefore also egg 

positive.  
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Principally, E. granulosus occurring commonly in 

sheep and domestic dogs, a recent study of hospital 

records (Hosni et al., unpublished data) has ascertained 

that transmission of hydatid disease to humans in 

Tripoli is still occurring. However, the current study 

used parasitological and coprological diagnostic tools, 

indicated that E. granulosus has a high infection 

pressure in the surveyed territory (southern Tripoli) and 

has adapted itself perfectly to the region, and being 

transmitted at high levels between dogs and sheep. This 

situation highlights the needs to be closely collaboration 

between veterinary and public health authorities to 

monitor the parasite transmission. An adequate steps 

need to be taken to control the parasite in Libya through 

an educational program targeted dog owners and 

farmers focused to change practices towards dogs; 

especially in dog restraint, and regular deworming of 

dogs as the key elements of control measures. 
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Introduction 

Neoplasms of the central nervous system (CNS) 

rank second only to leukemia in incidence among 

children (Sonnemann et al., 2010). Medulloblastoma is 

the most common embryonal tumors of the CNS of 

childhood, especially among those < 15 years of age 

(Packer et al. 1999). It is a highly malignant neoplasia. 

Despite aggressive multimodality treatment with 

surgery, ionizing radiation, and chemotherapy, more 

than a third of children with medulloblastoma dies from 

the disease within 5 years of diagnosis (Packer et al. 

1999). Survivors of medulloblastoma cells commonly 

have severe treatment-induced neurocognitive sequelae 

(Mulhern et al. 2004). Therefore, more effective 

treatment strategies aimed to improve the chance of 

survival and reduce therapy-related long-term side-

effects are urgently needed for this disease.  

Several studies reported that manipulation of the 

epigenetic events may offer novel cure options. The two 

most crucial mechanisms of epigenetic modulation are 

DNA methylation and histone deacetylation, which are 

closely associated. Histone acetyltransferases (HATs) 

add acetyl groups and histone deacetylases (HDACs) 

remove acetyl groups from lysine residues in proteins. 

These enzymes play pivotal roles in epigenetic 

regulation of gene transcription by remodelling 

chromatin structure (Kornberg and Lorch, 1999). 

Histone acetylation causes a weaker association 

between DNA and histones, promoting a more open, 

more accessible chromatin structure. However, histone 

deacetylation causes a tighter association between the 

DNA and histones, promoting a more compact, less 

accessible chromatin conformation for transcriptional 

machinery to initiate transcription (Kornberg and 

Lorch, 1999). There are four classes of HDACs: class I 

HDACs (1, 2, 3 and 8) are found within the cell nucleus 

where they can deacetylate histones; class II HDACs (4, 

7, 9 and 10) shuttle between the nucleus and the 

cytoplasm as well as histones, they also deacetylate 

cytoplasmic proteins such as the microtubules; class III 

HDACs, also known as the sirtuins, couple 

deacetylation to NAD+ hydrolysis, and the single 

member of class IV HDACs, HDAC11, has features in 

common with both class I and II HDACs (Gregoretti et 

al., 2004). 

Dysregulation of epigenetic processes such as 

acetylation have been shown to be crucial in the 

progression and development of tumorigenesis. 

Histones but also non-histone proteins like p53 and c-

Myc can be acetylated. HDACs are shown to be highly 

expressed in various cancers and high expression of 

HDACs is associated with reduced patient survival. In 

clinical studies many classes of HDAC inhibitors 

demonstrated potent anticancer activities with 

remarkable tumor specificity, such as neuroblastoma 

(Glick et al., 1999), breast cancer (Schmidt et al. 1999), 

prostate cancer (Butler et al. 2000), and renal cancer 

(Park et al. 2003).  

Subsequently, they have been shown to prevent 

proliferation, activate differentiation, and/ or induce 

apoptosis of tumor cells. Inhibitors of HDACs function 

by inhibiting histone deacetylases, resulting in the 

accumulation of acetylated histones, which in turn leads 

to an increase in transcriptionally active chromatin 

(Johnstone, 2002). As a consequence, they reactivate 
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.  the gene expression of dormant tumor suppressor genes, 

such as CDKN1A (p21) (Blagosklonny et al. 2002). 

However, the molecular basis underlying their 

anticancer action is not fully understood.  

Studies on mice xenograft models of human 

neoplasia showed anticancer effect of HDAC inhibitors 

on colorectal, lung, pancreatic and ovarian cancer (Saito 

et al., 1999) as well as prostate cancer (Butler et al. 

2000). Most notably, they have been demonstrated both 

in vitro and in vivo to affect cancer cells while leaving 

normal cells comparatively unscathed (Butler et al., 

2000). The clinical potential of these agents has been 

reported by various Phase I trials of different inhibitors 

of HDACs in patients with solid tumors or leukemias 

(Kelly et al. 2005; Sandor et al. 2002).  

Many HDAC inhibitors (e.g. MS-275, 

phenylbutyrate, phenylacetate) have been assessed in 

brain tumors in many studies (Appelskog et al. 2004; 

Camphausen et al. 2005; Jaboin et al. 2002; Li et al. 

2004; Sonnemann et al. 2010). It has been reported that 

HDAC inhibitors can synergize with other drugs in the 

up-regulation of pro-survival and anti-apoptotic genes, 

including heat shock protein-70 (HSP70) (Marinova et 

al. 2009) and Bcl-2 (Leng et al. 2010). The distinct 

effects of inhibitors of HDACs on medulloblastoma and 

neuroblastoma cells in culture accelerate the 

investigation into the effect of these substances might 

have on other malignances of the CNS in childhood.  

Many studies have shown that the compound that 

selectively inhibits HDAC2 and 3, but not HDAC1 

could be therapeutically better for treating brain tumors 

than the currently available non-selective general class I 

and II HDAC inhibitors. These studies reveal that there 

could be therapeutic potential from selectively 

inhibiting HDAC2 and 3. The University of Leeds 

developed the HDAC selective inhibitor MI-192 

(Gillespie et al. 2011). This study was undertaken to 

evaluate in vitro the anti-tumour efficacy of MI-192 on 

human medulloblastoma cell lines using several assays. 

Our results showed that this compound significantly 

suppressed cell expansion in DAOY and SHS-Y5Y 

medulloblastoma cell lines. Even more importantly, we 

demonstrate that this selective HDAC inhibitor MI-192 

is also capable of reducing the cell proliferation activity 

in these two human medulloblastoma cell lines. 

Materials and methods 

HDAC Inhibitor MI-192  

MI-192 was dissolved in 1% dimethyl sulfoxide 

(DMSO, Sigma) to make a 10 μM stock solution. Final 

concentrations ranging from 0.1 to 3 μM were prepared 

by serial dilutions in the culture media. 

Cell Line Cultures 

DAOY and SHS-Y5Y medulloblastoma cells were a 

gift from Dr. Ian C. Wood (Leeds, UK). The cell 

suspension (2000 cells/ 100μl/ well) were seeded into 

96-well plates. The cells were maintained in normal 

culture medium and allowed overnight at 37 ºC in a 

humidified atmosphere with 5% CO2 to reach 

exponential growth before 100 μl of culture medium 

containing the drug at different concentrations were 

added. Each drug concentration was tested in 4 replicate 

wells. The cell line cultures were routinely maintained 

in DMEM (Dulbecco`s Modified Eagle Medium, 

Invitrogen) supplemented with 10% fetal bovine serum 

(Sigma) and 2% glutamine (Invitrogen). The cell 

cultures were routinely passaged (sub-cultured) 

approximately every 3 days when the cells were 70% 

confluent. Cells were regularly inspected to be free of 

mycoplasma. At 24, 48 and 72 hours of exposure, cell 

expansion was characterized by cell viability using 

trypan blue exclusion test. 

Cell Proliferation Assay  

Proliferative activity of DAOY and SHS-Y5Y 

medulloblastoma cell lines in vitro was characterized by 

using Colorimetric Immunoassay Kit (Roche) for the 

quantification of cell proliferation, based on the 

measurement of BrdU incorporation during DNA 

synthesis. In brief, medulloblastoma cell lines in log-

phase of growth were harvested by trypsinization, 

resuspended at a concentration of 2000 viable 

cells/180μl, and replated into 96-well plates. After 24 

hours, the medium was replaced with media containing 

BrdU labelling solution (1: 10) and the drug at different 

concentrations were then added. The cells were 

centrifuged before replacing medium to also retain the 

population of cells in suspension. Each drug 

concentrations: 0.001, 0.003, 0.01, 0.03, 0.1, 0.3, 1, 3 

μM MI-192 was tested in 4 replicate wells. After 24 

hours, cell proliferation was measured.  

To study the reversibility of the antiproliferation 

effects of MI-192, washout experiments were done at 

various time points (48 and 72 hours). Media containing 

MI-192 were removed, cells washed and the media 

replaced with MI-192-free DMEM on the first 24 hours, 

and cells maintained in drug-free medium for the 

remaining duration of the experiment. The cell 

proliferation was determined by measuring the 

absorbance of the specimen in an ELISA plate reader at 

450 nm using FLUOstar Omega (MBG LABTECH). 

The measurements were carried out within 5 minutes 

after adding stop solution.  

Apoptosis Measurement  

The cell lines were seeded into 96-well plates (2000 

cells/ 190μl/ well). The cells were allowed overnight at 

37ºC in normal culture medium to reach exponential 

growth before 10 μl of culture medium containing the 

annexin-v (3 μg/ ml) (1: 50) and the drug at different 

concentrations were added. Each drug concentration 

was tested in 4 replicate wells. One 96-well plate was 

used as control. The cells were then incubated at room 

temperature (10 minutes), fluorescence intensity of the 

specimens in an ELISA plate reader was measured 

using FLUOstar Omega (MBG LABTECH). Apoptosis 

was measured at various time points (24, 48 and 72 

hours).  

Statistics  

Statistical significance was determined using 

analysis of variance (ANOVA) (SPSS, version 20). The 
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impact of HDAC inhibitor MI-192 on cell expansion, 

cell proliferation, and apoptosis was analyzed with one-

way ANOVA with Tukey post hoc analysis for multiple 

comparisons. 2 tailed Student’s t test was used when 

only two independent groups were compared. Results 

were considered to be statistically significant at P < 

0.05. Data are presented as means ± SEM. 

Results 

Effect of MI-192 on the Cell Morphology  

Here we evaluated in vitro the impact of HDAC 

inhibitor MI-192 on the morphology (outgrowth, cell 

density) of two human medulloblastoma cell lines, 

DAOY and HSH-Y5Y. It should be noted that there 

was no pronounce effect of DMSO (vehicle) on the 

morphology of the DAOY and HSH-Y5Y cell lines at 

24 (Figure 1A-D), 48, and 72 hours (data not shown). 

The results of this study showed that concentrations as 

low as 0.001, 0.003, 0.01 or 0.03 of MI-192 had no 

effect on the cell morphology of both cell lines as seen 

in Figure 1E-F. Concentrations of 1 μM and above were 

toxic to both cell lines and were therefore not used in 

subsequent experiments as shown in Figure 1G-H. 

There was no significant effect of HDAC inhibitor MI-

192 on cell morphology at 24, 48, and 72 hours in 

DAOY and HSH-Y5Y cells (Figure 1I-N). 

MI-192 Reduces Cell Expansion  

   The possibility of cytotoxic effect of MI-192 on 

DAOY and HSH-Y5Y medulloblastoma cells in vitro, 

cell expansion was characterized by counting cell 

numbers at serial time points. DAOY and SHS-Y5Y 

cell expansion was not significantly suppressed 

following 24 hours of MI-192 exposure; however, the 

cell number continued to increase, albeit at a slower rate 

than untreated cells (Figure 2A). It should be noted that 

there was not pronounced effect of DMSO (vehicle) on 

cell expansion of DAOY and SHS-Y5Y cells at 24, 48, 

and 72 hours as shown in Figure 2. In addition, the 

results of washout experiments revealed that following 

24 hours of exposure to MI-192 significantly 

suppressed expansion of medulloblastoma cells (Figure 

2B-C). For example, at the end of 48 hours, 27% of the 

DAOY cells and 18% of the SHS-Y5Y cells were 

viable (Figure 2B). With continuous exposure, 

however, the cell counts decreased significantly, such 

that at 72 hours, only 18% of the DAOY cells and 5% 

of the SHS-Y5Y cells were viable (Figure 2C). It 

should be pointed out that the growth curves of the 

untreated cells in both cell lines reached plateau at 72 

hours mainly due to the limited growth areas that were 

available in 96-well plates that were used in this assay.  

MI-192 Suppresses Proliferative Activity  

   Next we evaluated in vitro the anti-proliferative 

efficacy of MI-192 on DAOY and HSH-Y5Y 

medulloblastoma cells using DNA mitotic marker 

BrdU. The results of this study demonstrated that 

HDAC inhibitor MI-192 had significant anti-

proliferative effects in a dose- and time-dependent 

manner (Figure 3). MI-192 was a potent compound at 

concentration less than 1 μM. It should be noted that 

cells treated with lower MI-192 concentrations (< 0.1 

μM) began to proliferate at similar rates as the untreated 

cells, whereas higher MI-192 concentrations (> 1 μM) 

were too toxic to the both cell lines (Figure 3A and B). 

Our study demonstrated that both cell lines were 

sensitive to MI-192. This compound was more effective 

in SHS-Y5Y cells (proliferation inhibition; PI50 mean: 

0.58 μM after 24 hrs) than in DAOY cells (PI50 mean: 

0.83 μM after 24 hrs). In DAOY cells, treatment with 

PI50 MI-192 for 24 hours resulted in a ~ 55% 

suppression of proliferation (Figure 3C), whereas 

treatment of SHS-Y5Y cells with PI50 MI-192 for 24 

hours resulted in a ~ 65% suppression of cell 

proliferation (Figure 3C).  

To evaluate whether human medulloblastoma cells 

regained proliferative capacity following cessation of 

the HDAC inhibitor exposure, MI-192–containing 

medium was replaced at the end of 24 hours of 

treatment with MI-192–free medium. With washout 

experiments, the antiproliferative effect of 24 hours of 

exposure to MI-192 on DAOY and SHS-Y5Y cells was 

found to be irreversible even at the end of 48 or 72 

hours (Figure 3D-E). At 48 hours, only 40% of the 

SHS-Y5Y cells were proliferative, whereas 50% of the 

DAOY cells were proliferative (Figure 3D). With 

continuous measurement, however, the cell 

proliferation was further decreased significantly (P < 

0.05). At the end of 72 hours, only 10% of the SHS-

Y5Y cells were proliferative, whereas 20% of the 

DAOY cells were proliferative at the end of 72 hours 

(Figure 3E). 

MI-192 Induces Apoptosis  

To investigate the proapoptotic effect of MI-192 on 

DAOY and SHS-Y5Y medulloblastoma cell lines, 

annexin-V staining was performed. There was no 

significant difference in the rate of apoptosis in MI-192-

treated versus vehicle-treated DAOY or SHS-Y5Y cell 

line cultures at serial time points (24, 48 and 72 hours) 

(Table 1). Moreover, the rate of apoptosis was not 

statistically different in MI-192-treated versus non-

treated DOAY cell cultures at 48 and 72 hours after 24 

hours of exposure and a similar tendency was found in 

the SHS-Y5Y cell line cultures as shown in Table 1. 

Discussion 

   Several studies support the use of histone 

deacetylase inhibitors as potent anticancer agents 

through remodeling of chromatin structure and dynamic 

changes in nucleosomal packaging of DNA.  This study 

was undertaken to assess the efficacy of HDAC 

selective inhibitor MI-192 on DAOY and SHS-Y5Y 

human medulloblastoma cell lines, which might aid the 

search for potential therapeutic interventions. This 

compound is predicted to have better therapeutic 

potential, due to its lack of efficacy to inhibit HDAC1 

and other HDACs, which can contribute to the 

production of side effects associated with currently 

available general non-selective class I and II HDAC 

inhibitors. In so doing, a number of important insights 

were gained into the contribution of this compound in 

modulating cell expansion and proliferation of these 

two human medulloblastoma cell lines.
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.  The author concludes that potent anti-

medulloblastoma activities of HDAC inhibitor MI-192 

in medulloblastoma cells are included with reduction of 

cell expansion as well as cell proliferation. Some of 

these responses in these cell lines may be related to 

their original state of differentiation and genetic 

backgrounds, including pathways that were not 

evaluated in the current study. With minimal apoptosis, 

the DAOY cell line seems less sensitive to MI-192 than 

SHS-Y5Y cell line.  

There have been ongoing attempts to identify 

effective antitumor agents for the treatment of human 

brain cancers, such as medulloblastoma; however, there 

is still a lack of HDAC inhibitor that is ready for 

clinical trials. This study shows the possibility of 

replacing non-specific HDAC inhibitors such as 

valproic acid and SAHA with more selective 

compounds as potential therapies for some cancers. As 

discussed earlier and reviewed by (Li et al., 2005; Li et 

al., 2004), general non-selective HDAC inhibitors have 

been well reported as efficacious protective agents 

against tumorigenesis. 

 

 

 

 
 

Figure 1. The effect of HDAC selective inhibitor MI-192 treatment on the morphology of DAOY and SHS-Y5Y 

medulloblastoma cell lines at serial time points (24, 48 and 72 hours). (A and B) Non-treated and (C and D) treated 

DAOY and SHS-Y5Y cells with DMSO alone. Treated DAOY and SHS-Y5Y cells with (E and F) low and (G and H) 

high MI-192 concentrations. Treated DAOY and SHS-Y5Y cells with IC50 MI-192 at (I & J) 24, (K and L), 48 and 

(M and N) 72 hours, phase contrast microscopy 100X magnification. Scale bar: 20µm. 

 

 

 

 

Figure 2. Quantitative analysis of DAOY and SHS-Y5Y medulloblastoma cell expansion at serial time points 

following treatment with HDAC selective inhibitor MI-192. Minimum required doses for suppressing cell expansion 

in DAOY and SHS-Y5Y cell lines at (A) 24 hours of exposure were 0.58 ± 0.23 µM and 0.83 ± 0.18 µM MI-192, 

respectively. (B-C) Washout experiments. Data are represented as mean ± SEM for at least 4 replicates for each 

concentration. # vs. vehicle. ##P ≤ 0.01, ###P ≤ 0.001. One-way ANOVA followed by Post-Tukey test. 
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Figure 3. Proliferation inhibition (PI) of DAOY and SHS-Y5Y medulloblastoma cells following treatment with a novel 

HDAC selective inhibitor MI-192. (A and B) Measurement of 50% cell proliferation inhibition (PI50). (C) 

Quantification of cell proliferation of DAOY cells (PI50 mean 0.83 µM) and SHS-Y5Ycells (PI50 mean 0.58 µM) at the 

end of 24 hours of exposure to the HDAC inhibitor MI-192. Quantification of proliferation of DAOY cells (PI50 mean 

0.83 µM) and SHS-Y5Y (PI50 mean 0.58 µM) cell proliferation at the end of (D) 48 and (E) 72 hours of HDAC inhibitor 

exposure. Data are represented as mean ± SEM for at least 4 replicates for each concentration. # vs. vehicle. #P ≤ 0.05, 

##P ≤ 0.01, ###P ≤ 0.001. One-way ANOVA followed by Post-Tukey test. 

 

 

Table 1. Quantitative analysis of apoptosis in human medulloblastoma cells in vitro at serial time points following 24, 

48 and 72 hours of exposure to HDAC selective inhibitor MI-192. 

 

Cell line Groups 24 hrs 48 hrs 72 hrs 

DAOY Vehicle 15.28 ± 6.23 29.33 ± 3.71 67.92 ± 6.42 

 MI-192 23.41 ± 4.63 35.33 ± 7.83 71.78 ± 5.11 

     

SHS-Y5Y Vehicle 9.12 ± 2.94 15.33 ± 4.13 31.75 ± 6.23 

 MI-192 13.41 ± 1.43 21.48 ± 3.26 39.83 ± 4.89 

Annexin-v fluorescence intensity of the specimens in an ELISA plate reader was measured and apoptosis given as 

mean ± SEM. 

                           

Our novel selective HDAC2 and 3 inhibitors largely 

protected against tumour activities in our in vitro cell 

culture model; therefore, our study shows the potential 

of moving away from general inhibitors towards more 

selective ones, such as those against HDAC2 and 3 and 

there is no compromise in protective efficacy. The exact 

molecular mechanisms of protection by inhibiting 

HDAC2 and 3 are not yet known. However, it is likely 

that the mechanisms responsible involve the increased 

transcription of pro-survival and anti-apoptotic genes 

(Appelskog et al., 2004; Camphausen et al., 2005; Leng 

et al., 2010), but may also involve the prevention of 

toxicity associated with increased HDAC2 and 3 

activities.  

Cell culture models have been employed to test 

HDAC inhibitors as protective agents against 

tumorigenesis (Appelskog et al. 2004; Camphausen et 

al. 2005; Jaboin et al. 2002; Li et al. 2004). In this 

study, we have used a culture model system to evaluate 

the anti-tumor efficacy of HDAC inhibitor MI-192 in 

two human medulloblastoma cell lines, DAOY and 

SHS-Y5Y using several in vitro assays. 
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.  Our study demonstrates that in vitro anti-

medulloblastoma effects of MI-192 were time- and 

dose-dependent, and irreversible inhibition of cell 

expansion was also achieved. This finding is in an 

agreement with prior results with another inhibitor of 

HDACs such as phenylbutyrate (Li et al. 2004). More 

importantly, we further showed that HDAC inhibitor 

MI-192 possesses strong inhibitory activities on cell 

proliferation of medulloblastoma cells, similar to those 

described in many other human malignant tumors (Li et 

al. 2004; Sonnemann et al. 2010). Our results also 

showed that following continuous exposure to MI-192 

for at least 24 hours the suppression of cell proliferation 

became irreversible in the medulloblastoma cells as 

seen at 48 and 72 hours.  

Treatment with IC50 (5.8 μM and 0.83 μM, 

respectively) of MI-192 for 24 hours resulted in a 

significant decrease of cell expansion in both DOAY 

and SHS-Y5Y cells and significantly reduced 

proliferation (down to 50%) which had no effect on the 

amount of cell apoptosis at 48 and 72 hours. However, 

these results warrant further investigations of this novel 

therapeutic approach. Taken together, these results 

provided strong evidence to support the notion that 

irreversible epigenetic reprogramming has taken place 

and were responsible for the reduced tumorigenicity. 

Because long-term non-specific HDAC inhibitor 

valproic acid administration in children is well tolerated 

(Eiris et al. 1995; Guo et al. 2001), these results suggest 

that acute treatment with a novel HDAC selective 

inhibitor may be maintained in children with 

medulloblastomas after chemotherapy and radiotherapy, 

which may possibly decrease recurrence and enhance 

survival. The findings of this study may lay the 

groundwork for further studies using specific 

genetically engineered models to establish the causal 

relationship between MI-192 antitumor activity and 

specific genetic pathways and to identify molecular 

markers that will predict drug responsiveness and guide 

the development of future clinical therapies. 

In conclusion, selective inhibitors of HDACs are a 

promising prospect for the future cure of cancers. The 

cure of high risk embryonal human cancers especially 

of the CNS of childhood by inhibiting tumour activities 

is a yet unaccomplished task. Inhibitors of HDACs may 

well play a role in achieving this goal. Our findings 

show that the novel selective HDAC inhibitor MI-192 

possesses potent in vitro antimedulloblastoma activities 

by inhibiting cell expansion and proliferation with 

minimal apoptosis. In addition, this compound could 

have further promise as therapeutic agents in other 

forms of cancers. This study warrants further studies 

and may help in the design of new protocols geared at 

the cure of high risk cancers. 

Acknowledgements 

Work was funded by a Higher Education Libyan 

scholarship from University of Tripoli to MAA.                                    

References 

Appelskog IB, Ammerpohl, O, Svechnikova IG, Lui 

WO, Almqvist PM, and Ekstrom TJ (2004). Histone 

deacetylase inhibitor 4-phenylbutyrate suppresses 

GAPDH mRNA expression in glioma cells. Int J 

Oncol. 24:1419-1425. 

Blagosklonny MV, Robey R, Sackett DL, Du L, 

Traganos F, Darzynkiewicz Z, Fojo T and Bates SE 

(2002). Histone deacetylase inhibitors all induce p21 

but differentially cause tubulin acetylation, mitotic 

arrest, and cytotoxicity. Molecular Cancer Ther. 

1:937-941. 

Butler LM, Agus DB, Scher HI, Higgins B, Rose A, 

Cordon-Cardo C, Thaler HT, Rifkind RA, Marks PA 

and Richon VM (2000). Suberoylanilide 

hydroxamic acid, an inhibitor of histone 

deacetylase, suppresses the growth of prostate 

cancer cells in vitro and in vivo. Cancer Res. 

60:5165-5170. 

Camphausen K, Cerna D, Scott T, Sproull M, Burgan 

WE, Cerra MA, Fine H, and Tofilon PJ (2005). 

Enhancement of in vitro and in vivo tumor cell 

radiosensitivity by valproic acid. Int J Cancer 

114:380-386. 

Eiris JM, Lojo S and Del-Rio MC (1995). Effects of 

long-term treatment with antiepileptic drugs on 

serum lipid levels in children with epilepsy. Neurol. 

45:1155-1157. 

Gillespie, J., Savic, S., and Wong, C. (2011). Histone 

deacetylases are dysregulated in rheumatoid arthritis 

and a novel HDAC3-selective inhibitor reduces IL-6 

production by PBMC of RA patients. Arthritis and 

Rheumatism 64:418-422. 

Glick RD, Swendeman SL, Coffey DC, Rifkind RA, 

Marks PA, Richon VM and La Quaglia MP (1999). 

Hybrid polar histone deacetylase inhibitor induces 

apoptosis and CD95/CD95 ligand expression in 

human neuroblastoma. Cancer Res. 59:4392-4399. 

Gregoretti IV, Lee YM and Goodson HV (2004). 

Molecular evolution of the histone deacetylase 

family: functional implications of phylogenetic 

analysis. J Molecular Biol. 338:17-31. 

Guo CY, Ronen GM and Atkinson SA (2001). Long-

term valproate and lamotrigine treatment may be a 

marker for reduced growth and bone mass in 

children with epilepsy. Epilepsia 42:1141-1147. 

Jaboin J, Wild J Hamidi H, Khanna C, Kim C, Robey R, 

Bates SE and Thiele CJ (2002). MS-27-275, an 

inhibitor of histone deacetylase, has marked in vitro 

and in vivo antitumor activity against pediatric solid 

tumors. Cancer Res. 62:6108-6115. 

Johnstone RW (2002). Histone-deacetylase inhibitors: 

novel drugs for the treatment of cancer. Nature 

Reviews Drug Discovery 1:287-299. 

Kelly WK, O'Connor OA, Krug LM, Chiao JH, Heaney 

M, Curley T, MacGregore-Cortelli B, Tong W, 

Secrist JP and Schwartz L (2005). Phase I study of 

an oral histone deacetylase inhibitor, suberoylanilide 

hydroxamic acid, in patients with advanced cancer. J 

Clinical Oncol. 23:3923-3931. 

Kornberg RD and Lorch Y (1999). Twenty-five years of 

the nucleosome, fundamental particle of the 

eukaryote chromosome. Cell 98:285-294. 

13 



 Al-Griw and Wood  

 

Libyan J. Vet. Med. Sci. June 2016 Vol. 2 (1):8-14  

Leng Y, Marinova Z and Reis-Fernandes MA (2010). 

Potent neuroprotective effects of novel structural 

derivatives of valproic acid: potential roles of 

HDAC inhibition and HSP70 induction. 

Neuroscience Letters 476:127-132. 

Li X, Shu Q and Su JM (2005). Valproic acid induces 

growth arrest, apoptosis, and senescence in 

medulloblastomas by increasing histone 

hyperacetylation and regulating expression of 

p21Cip1, CDK4, and CMYC. Molecular Cancer 

Therapeutics 4:1912-1922. 

Li XN, Parikh S, Shu Q, Jung HL, Chow CW, Perlaky 

L, Leung HC, Su J, Blaney S and Lau CC (2004). 

Phenylbutyrate and phenylacetate induce 

differentiation and inhibit proliferation of human 

medulloblastoma cells. Clinical Cancer Res. 

10:1150-1159. 

Marinova Z, Ren M and Wendland JR (2009). Valproic 

acid induces function heat-shock protein 70 via 

Class I histone deacetylase inhibition in cortical 

neurons: a potential role of Sp1 acetylation. J 

Neurochemistry 111:976-987. 

Mulhern RK, Merchant TE, Gajjar A, Reddick WE and 

Kun LE (2004). Late neurocognitive sequelae in 

survivors of brain tumours in childhood. Lancet 

Oncol. 5:399-409. 

Packer RJ, Goldwein J, Nicholson HS, Vezina LG, 

Allen JC, Ris MD, Muraszko K, Rorke LB, Wara 

WM, Cohen BH.(1999). Treatment of children with 

medulloblastomas with reduced-dose craniospinal 

radiation therapy and adjuvant chemotherapy: A 

Children's Cancer Group Study. J Clinical Oncol. 

17:2127-2136. 

Park WH, Jung CW, Park JO, Kim K, Kim,WS, Im YH, 

Lee, MH, Kang WK and Park K (2003). Trichostatin 

inhibits the growth of ACHN renal cell carcnoma 

cells via cell cycle arrest in association with p27, or 

apoptosis. Int J Oncol. 22:1129-1134. 

Saito A, Yamashita T, Mariko Y, Nosaka Y, Tsuchiya K, 

Ando T, Suzuki T, Tsuruo T and Nakanishi, O. 

(1999). A synthetic inhibitor of histone deacetylase, 

MS-27-275, with marked in vivo antitumor activity 

against human tumors. Nat Acad Sci. 96:4592-4597. 

Sandor V, Bakke S, Robey RW, Kang MH, 

Blagosklonny MV, Bender J, Brooks R, Piekarz RL, 

Tucker E and Figg WD (2002). Phase I trial of the 

histone deacetylase inhibitor, depsipeptide 

(FR901228, NSC 630176), in patients with 

refractory neoplasms. Clinical Cancer Res. 8:718-

728. 

Schmidt K, Gust R and Jung M (1999). Inhibitors of 

histone deacetylase suppress the growth of MCF-7 

breast cancer cells. Arch Pharmacol. (Weinheim) 

332:353-357. 

Sonnemann J, Greßmann S, Becker S, Wittig S, 

Schmudde M and Beck JF (2010). The histone 

deacetylase inhibitor vorinostat induces calreticulin 

exposure in childhood brain tumour cells in vitro. 

Cancer Chemother Pharmacol. 66:611-616. 

 

 

14 



Bushwereb et al.   

 

L .J. V. M. Sci. (2015) Vol. 1 (1): 1-4.  
 

 

 

Detection of Sarcocystis Infection in Wild Ungulates in Tripoli Safari Park, Libya 

Mohamed M. Hosni¹*, Abdulhakim A. EL Maghrbi² and Imad E. Buishi¹ 

 
¹Department of Preventive Medicine, Faculty of Veterinary Medicine, University of Tripoli, Tripoli, Libya 

²Department of Microbiology and Parasitology, Faculty of Veterinary Medicine, University of Tripoli, Tripoli, Libya 

 
 

Received 23 March 2016 / Accepted 8 May 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key words: Sarcocystis; Necropsy; Wild animals; Tripoli; Libya 

Introduction 

Sarcocystis species are protozoan parasites with a 

heteroxenous life cycle, which produce cysts in the 

muscle of a wide range of herbivorous (Pipia et al. 

2016). In these wild animal species, sarcocystosis is 

frequently asymptomatic, but in case of high intensity 

of parasite, the percentage of animals reported to lose 

weight (Dubey et al. 1989; Daugschies et al. 2000). 

Sarcocysistosis can represent a serious problem among 

wide range of wild-animal species worldwide, although 

a high prevalenceof this parasitic disease has been 

reported in domesticated and non-domesticated wild 

animals (Malakauskas and Grikienienë 2002).In 

addition, wild animals can play a crucial role in 

disseminating these parasites; either as a carries or 

reservoirs (Dovgalev and Posokhov, 1987). In addition 

to itsveterinary-economic significance effect on general 

health condition of wild animals, the Sarcocystis 

infection can be of zoonotic importance. 

Sarcocystis is an obligate intracellular protozoan 

parasite with heterogeneous life cycles that requires 

both intermediate and definitive hosts. Definitive hosts 

(Predators) become infected, when they consume 

infected intermediate hosts. In return, Preys get infected 

when they consume the silages contaminated with the 

faeces containing oocysts of Sarocystis spp. (Pereira 

and Bermejo 1988; Fayer et al., 2015).Generally 

intestinal infection occurs in carnivorous definite host; 

while in intermediate host parasite invade tissues. 

However, birds, reptiles and wild mammals can be 

definite host for different species of Sarcocystis 

(OIE/CFSPH, 2005).Sarcocystis infection of muscle 

tissues (Muscular sarcocystosis) are usually found in 

muscular tissue of diaphragm, oesophagus, heart,tongue 

and skeletal muscles (Prakas and Butkauskas 2012). 

Man can be the definitive host for Sarcocystis 

hominis and Sarcocystis suihominis. When cysts in 

muscle tissue (Sarcocystis) are ingested with raw or 

insufficient cooked beef (S.hominis) or pork 

(S.suihominis), the merozoites contained in the cysts are  

releasein the human intestine penetrating the intestinal 

epithelium wall, causing a serious health problem 

(Pedro and Acha 1989). The intestinal infection in 

humans has been reported in many countries throughout 

the world, with an incidence rate of 6-10% (WHO 

1981).   

Ecological imbalances encountered many sub-

Saharan countries including Libya, this was due to 

desertification, shortage of food and water during last 

three decades had led to immigration of wild animals 

from their natural geographical zone to nearby inhabited 

areas of man and domestic animals, accordingly, 

although a wide range of wild animals species such as; 

foxes, hedgehogs, common jackals, porcupines, hares 

and jerboa have been observed to resident and live 

beside domestic animals, and also sharing the same 

pastureland (FAO 1992). Under favourable zoo 

hygienic and sanitary conditions, their chances of 

contacting the Sarcocystis sporocysts through any kind 

of fodder, grass, soil, water reservoirs and other factors 

are suggestible maximized. In consequent, animals 

raises in the same area might have a great chance of 

getting infection with these parasites. This kind of 

direct contact providing a potential risk for transmission 

of infectious agents from wild animals to domestic 

Original article 

Abstract 
Sarcocystosis is one of the most widespread muscle diseases of domesticated and non-domesticated wild mammals. 

To estimate the prevalence of Sarcocystis infection, muscles samples were obtained from79 freshly dead wild life 

herbivores species, 7 Addax (Addax nasomaculatus), 14 Barbary sheep (Ammontragus lervia), 17 Dorcas gazelle 

(Gazella dorcas), 12 Mouflon (Ovis musimon) and 29 Fallow deer (Dama dama) in Safari Park south of Tripoli, 

Libya. Individual sarcocysts were processed and optical  examination was used for detection of macroscopic 

sarcocysts whereas light microscopy was used for microscopic sarcocysts.The examination of muscular tissue 

samples from different organs in 5 different wild animal species revealed an overall prevalence of 56.9% (45/79); 

71.4% (5/7) in addax; 64.3% (9/14) in Barbary sheep; 58.6% (17/29) in fallow deer; 58.3% (7/12) in Mouflon and 

41.0% in gazella for Sarcocystis spp.Macroscopic and microscopic sarcocysts were 3.8% (3/79) and 53.2% (42/79) 

respectively.Among the muscles infected with cysts, highest infection of Sarcocystis were recorded in heart 

50.6%(40/79) and48.1%(38/79) in diaphragm whereas in oesophagus40.5% (32/79).Reported results highlight the 

high prevalence of Sarcocystis infection in wild animals in the Tripoli safari park and suggests the need of further 

molecular biology studies to characterize Sarcocystis species that infect captive wild animals existed in Libya, and 

investigate their possible role in zoonosis. 

 

Libyan Journal of Veterinary and Medical Sciences June 2016 Vol. 2 (1): 15-20 

15 
*Corresponding Author: Mohamed M. Hosni. Department of Preventive Medicine. Faculty of Veterinary Medicine, University 

of Tripoli.  P.O.  Box 13662 Tripoli, Libya. Tel:+218 214628422, Fax:+218 21 2268264.  Email: m.hosni1960@yahoo.com 

 



Hosni et al. 

 

Libyan J. Vet. Med. Sci. June 2016 Vol. 2 (1): 15-20  

.  

 

animals, and could circulate of many parasitic diseases 

including sarcocystosis between wild and domesticated 

livestock animals in the region (Hosni, 2006).However, 

a literature search for previous published data revealed 

that transmission possibly to occur between different 

animal species. For instance,bovine cattle flocks raised 

in small individual farms in Lithuania were found 

infected and up to 90.6% of 940 cattle carcasses 

examined in the meat-packing plant proved to be 

infected with Sarcocystis. After a period of time, other 

animal species raised in individual farms within the 

same area appeared to be also infected with these 

parasites (Grikienienë 1994).  

Domesticated herbivorous animal have reported to 

be infected with Sarcocystis in many regions. Previous 

studies throughout the world have indicated that 70-

100% of sheep and cattle were infected with Sarcocystis 

(Salehi et al.2014; Zayed et al.2012; Mirella 2012; 

Dubey et al.1988; Aboudaya 1990; Munday 1975 and 

Saleque et al.1992).Studies on sarcocystosis in Libya 

are few, the only published study was exclusively 

conducted to detect the infection of Sarcocystis in 

herbivores livestock farm animals and not wild life 

animals. The reported results from that study revealed a 

high prevalence level of Sarcocystis infection in 

slaughtered sheep carcases examined postmortemly in 

main Tripoli abattoir belonging to the Tripoli 

municipality, the infection rate reported was 86.1% for 

microcysts (S. ovicanis) and 1.67% for macrocysts (S. 

gigantea) (El Hussein 2001).Similar findings was 

demonstrated by a number of studies conducted 

elsewhere have reported a high prevalence of 

sarcocystosis.  

High prevalence of was reported in wild behaviours 

in Canada, up to 71% of 557 wild ungulates were 

infected (Jerome and Douglas, 1980), in America 79% 

of white-tailed deer infected with Sarcocystis (Karstad 

and Trainer 1969). Sarcocystis was also been reported 

in wide range of East African game animals (Kaliner et 

al. 1974). Wild life animals in Libya play an important 

role as harbours of diseases which can be transmitted to 

domestic animals and human. However, in the current 

study attempts was made to estimate the prevalence of 

sarcocystosis assessed by necropsy of recently died 

wild animals in wild ungulates in Tripoli safari park. 

Materials and methods 

Study area 

This study was conducted in the Tripoli wild life 

Safari Park which is located approximately 25 Km 

south of Tripoli and comprises around 780 hectares. In 

range, the park climate is typically south 

Mediterranean. Winter is the main season for rainfall. 

The average annual rainfall is 150-200mm. The ambient 

temperature is temperate/cold in winter (4-44 °C) and 

hot in late spring and summer (15-44°C). 

The park is habituated by hundreds of several 

species of wildlife herbivores Mountain zebra 

(Hippotigris zebra), impala (Aepyceros melampus), 

thomson’s gazelle (Eudoreas homsonii), Scimitar 

horned Oryx (Oryx dammah), the domestic herbivores 

(Camels, sheep and goats), carnivores red fox (Vulpes) 

and fennec fox, Fennecus zerda) and native dogs. Such 

carnivores live in the park and/or wandering at 

surrounding areas. 

Post-mortem examination 

During a period (2001-2004) a total of 79 freshly 

dead wild life herbivores species, 7 Addax (Addax 

nasomaculatus), 14 Barbary sheep (Ammontragus 

lervia), 17 Dorcas gazelle (Gazella dorcas), 12 

Mouflon (Ovis musimon) and 29 Fallow deer (Dama 

dama) were investigated for Sarcocystis infection. As a 

part of routine reporting procedure adopted for dead 

wild life animals in the park post-mortem examination 

was implemented. 

Macroscopic sarcocysts 

During the post-mortem inspection of dead animal 

carcases, a systemic examination of the organs 

according to Georgi (1980) was performed; heart, 

diaphragm, and esophagus (laryngeal/pterygoid) 

muscles were examined in these 79 dead animals, 

respectively. Macroscopic cysts were identified visually 

by naked eye (Soulsby 1986) and classified according 

to Dubey et al. (1989). 

Collection of samples 

For microscopic sarcocysts, muscles specimens 

collected were cut and preserved in plastic containers 

and transported to veterinary laboratory of Tripoli Zoo 

for laboratory diagnosis using the peptic digestion 

method described by (Dubey et al., 1989). 

Statistical analysis 

Data were analysed using the statistical program for 

social sciences (SPSS-PC version 10.0), to assess if 

there was association between the Sarcocystis infection 

and wild animal species type. The Chi-squared test (χ2) 

was used, to determine whether there were significant 

differences on prevalence value between the different 

wild animals species examined. Differences were 

considered with statistical significance when the P 

value was < 0.05.  

Results 

Seventy nine wild life herbivores examined at 

Tripoli Safari Park were infected with Sarcocystis. The 

overall prevalence of Macroscopic and microscopic 

sarcocysts were 3.8% (3/79) and 53.2% (42/79) 

respectively (Table 1).An over infection rates obtained 

for macroscopic sarcocysts among the five wild animal 

species was 3.8% (3/45); in addax 14.9% (1/7) and 

6.9% (2/29) in fallow deer. A 53.2% microocysts was 

detected in 42 out of total 79 examined animals; 4/7 

(57.1%) in A. Nasomaculatus, 64.9% (9/14)in A. 

Lervia, 41.2% (7/17) in G. Dorcas and 58.7% (7/12) in 

(O. musimon) and 51.7% (15/29) in D. Dama (Table 

1).The overall prevalence of microcysts infection 

among muscular tissue were(50.6%)in heart, 48.1% in 

diaphragm and 40.5% in esophagus. The highest rates 

of infection in organs were detected in heart (64.9%), 

diaphragm (64.3%) and esophagus (57.1%). The rates 

of infection of the organs of the examined animal were 

showed in table (2). 
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Table 1: Prevalence of macroscopic and microscopic Sarcocystis spp. in infected mammals. 

Common name 

of animal 

 

Latin name 
No. of animal Prevalence of 

Sarcocystis 

infection % 

No. of positive (%) 

examined infected macrocysts microcysts 

Addax  Addax nasomaculatus 7 5 71.4 1(14.3) 4 (57.1) 

Babary sheep Ammontragus lervia 14 9 64.3 0 9 (64.3) 

Dorcas gazella Gazella dorcas 17 7 41.2 0 7 (41.2) 

Mouflon Ovis musimon 12 7 58.3 0 7 (58.3) 

Fallow deer Dama dama 29 17 58.6 2 (6.9) 15 (51.7) 

Total   79 45 56.9 3 (3.8) 42 (53.2) 

 

 

 

 

 

Table 2: Prevalence of Sarcocystis infection found in examined tissues of wild different animal species. 

Common name 

of animal 

 

Latin name 
No. of animal 

examined 
Heart (%) Diaphragm (%) Esophagus (%) 

Addax  Addax nasomaculatus 7 4 (53.1) 3 (42.9) 3 (42.9) 

Babary sheep Ammontragus lervia 14 9 (64.9) 9 (64.9) 8 (57.1) 

Dorcas gazella Gazella dorcas 17 7 (41.2) 7 (41.2) 6 (35.3) 

Mouflon Ovis musimon 12 6 (50) 7 (58.3) 6 (50) 

Fallow deer Dama dama 29 14 (48.3) 12 (41.4) 9 (31.0) 

Total   79 40 (50.6) 38 (48.1) 32 (40.5) 

 

Discussion 

The results demonstrated that Sarcocystis are 

extremely widespread muscle parasites of dissected 

wild ungulates in Tripoli safari park. The prevalence of 

Sarcocystis infection in postmortem examined wild 

animal species proved to be high at 56.9%, with a 

highest prevalence was reported in addax at 71.4% and 

Barbary sheep at 64.3%, whereas the lowest was 

reported in Dorcas gazella 41%. However, the 

prevalence of sarcocystosis in other two ungulate 

species was alike, 58.6% in fallow deer, and 58.3% in 

Mouflon (Table1). Statistical estimation revealed no 

significant differences in the prevalence of this parasite 

among the examined animal species (p= 0.614).Most 

often sarcocysts were detected equally in both muscles; 

the heart and diaphragm of Barbary sheep at 64.9%,  

whereas in other examined animals (prevalence of 

infection in heart muscles were ranged between 41.2% 

and 53.1%, respectively).The location of Sarcocystis 

infection was different accordingly, and the infection of 

Sarcocystis in heart and diaphragm muscles of 

investigated animal species was higher than in those of 

esophagus (Table2). 

Our data on the prevalence of wild animals 

sarcocystosis are in accordance with those data 

furnished by Arnastauskienë (1989), revealed 49.4% of 

wild ungulates were Sarcocystis infected in 1981-

1986.However, sarcocystosis infection was reported at 

higher level of87.2%  among ungulates in central, 

northern and eastern Lithuania (Malakauskas and 

Grikienienë 2002). In Poland, high-level infection rate 

of 88.7%-94.3% was reported among roe deer and red 

deer respectively (Tropilo et al. 2001), also these 

authors point out a relatively lower infection rate among 

wild boar at 24.7%. Although, high-rate (up to 100%) 

of wild boar were infected with these parasites in earlier 

study established in the Netherlands and Germany 

(Tadros and Laarman 1976; Erber 1978). 

The results herein reported indicate the high distribution 

of macroscopic Sarcocystis species infection in wildlife 

animals of Tripoli, Libya. Sarcocystis spp. Infection 

rate was obtained for macroscopic and microscopic in 

different wild animal species. Lower frequency of 

macroscopic sarcocysts infection reported (3.8%) 

compared with microscopic sarcocysts (53.2%).The 

highest frequency of microscopic Sarcocystis infection 

was reported in Barbary sheep (A. lervia), whilst the 

highest frequency of macroscopic sarcocysts at 

14.3%was detected in Addax A. Nasomaculatus. 

 

The overall prevalence for Sarcocystis infection in 

present study was varied between 41.0% (Dorcas 

gazella) and 71.4% (addax).Prevalence of Sarcocystis 

infection in wild animal populations reported here are 

similar to the results obtained by some authors from 

investigations performed in many European countries. 

But, the result on macroscopic and microscopic 

sarcocystosis infection are different to those provided 

by other workers in Sarda breed sheep slaughtered in 

different abattoirs of Sardinia, Italy, which revealed 

much higher an overall prevalence of infection for 

macroscopic forms of sarcocysts23.3% (Pipia et al. 
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2016) in compare to only 14.3% macroscopic infection 

rate obtained in the current study. 

The postmortem examination of recently died 

animals allowed us to identify morphology of cysts 

comparable with those described by Dubey et al. 

(1989), respectfully. Cysts were mainly localized in the 

heart (50.6%), and diaphragm (48.1%) in compare to 

(40.5%) in the esophagus muscles. This finding is in 

contrast with those results obtained by other authors 

(Tenter 1995; Oryan et al. 1996; Pipia et al. 2016) 

whom reported higher number of cysts mainly was 

localized in the esophagus (57%) while lower rate of 

cysts infection were detected in the abdominal muscle 

at (12.3%). 

In the present morphological study for detection  of 

Sarcocystis spp. infection in wild animals has been 

applied for the first time in an official veterinary 

postmortem inspection in Libya, but not in domestic 

animal such as sheep, that had previously investigated 

by EL hussein (2001)who reported results highlight the 

high prevalence of Sarcocystis  infection  detected in 

sheep carcasses slaughtered in Tripoli abattoir with 

infection rate of86.1% for microcysts (S. ovicanis) and 

1.67% for macrocysts (S. gigantea) (EL hussein, 

2001).Sarcocysits have been  also reported in a 

numerous studies on wild animal species worldwide: in 

Lithuania, Sarcocystis cyst was firstly detected in moos 

by Arnastauskien and Kazlauskas (1984). Although, 

infection with Sarcocystis species has been commonly 

reported at a high prevalence figure in herbivores, but it 

was rarely reported in bears. In a study conducted in 

Pennsylvania, black bears (Ursus americanus) were 

reported to be infected with Sarcocystis (Dubey et al. 

2008). An outbreak of sarcocystosis had been reported 

in parrots and pigeon in Belo Horizonte Zoo in Brazil 

(Ecco et al.2008), the same authors attributed to the fact 

that the same parasite species transmitted through feed 

contaminated by feces of opossum which is common 

inhabitant of the forest surrounding the zoo.  

According to the findings of some other authors, 

Clubb and Frenkel (1992); birds pick up the sporocysts 

or oocysts from undigested plant materials in mammals 

feces. For instance; the migratory Canadian geese 

(Branta canadesis) followed cattle and fed on 

undigested plant materials in the cattle’s feces. In south 

coastal New Jersey (USA), Gary (1990) found 

macrocysts of Sarcocystis spp in 28 of 173 American 

black ducks (Anas rubripes) examined during winters 

of 1984–1985, 1985–1986 and 1986–1987. The latter 

author pointed out that even no macrocysts were 

detected in 80 juvenile black ducks. High-level 

macrocysts prevalence in adults was reported to 

increase from 3% (1 of 37) in 1984–1985, to 36% (12 

of 33) in 1985–1986, and 65% (15 of 23) in 1986–1987 

(Gary, 1990).Sarcocystosis has been investigated by a 

number of authors, Latif et al. (2010) examined 20 

necropsied captive wild mammals and 20 birds in 2 

petting zoos in Malaysia. In that study only 

microscopically visible cysts were detected in 8 

animals, however, those authors stated that species 

identification was not possible to conduct. According to 

the data available in literature, the largest numbers of 

Sarcocystis species were ascertained for even-toed 

ungulates and rodents (Odening, 1998). Predatory 

mammals are the most important distribution agents of 

Sarcocystis species and usually serve as definitive 

hosts. Also, they can act as an intermediate hosts for se-

veral Sarcocystis species (Dubey et al. 1992; Odening 

et al. 1994).   

From zoonotic stand point view, humans are 

susceptible to sarcocysts (Heydorn 1977; Schulze 

1988).Previous studies on Sarcocystis parasites in game 

animals highlighted the importance of sarcocysts as 

potential zoonotic threat for human. Sarcocystoisis was 

diagnosed in two human cases in Germany, due to 

consumption of roe deer meat intensely infected with 

sarcocysts (Schulze 1988).Symptoms of diarrhea, 

nausea and vomiting has also been reported by the 

clinicians (Schultze 1988). Postmortem inspection 

proved to be practical methods for detection infections 

for many diseases including sarcocystosis. Particularly 

when subclinical conditions might not detected in a live 

animals, can be evaluated in postmortemed animals, 

and therefore it is possible to tell whether or not an 

animal was previously infected or exposed.   

The present morphological observation study 

provided information on the status of sarcocysts in wild 

animals in Tripoli safari park. The study had two 

limitations; First, postmortemed inspected animals were 

not a true random sample of population at risk, because 

a large number of live wild ungulates animals were not 

possible to include in the study. However, direct 

detection method of sarcocystosis based on autopsy is a 

gold-standard, but is known to have disadvantages 

according to the data available in literature; as animals 

represented are a selected population, and only a limited 

number of animals can be examined, so necropsy 

technique is inappropriate for a large-scale population 

study. Second limitation, is that molecular methods to 

characterize sarcocysts to confirming the morphological 

description was enabled to conduct, due to lack of 

finance resources. Therefore macroscopic and 

microscopic cysts of genus Sarcocystis, was not 

identified at species level. Nevertheless, with the 

present study it was possible to report the frequency of 

sarcocysts in five different ungulate species and to 

describe the organs muscles most frequently infected 

with sarcocysts. 

It is very difficult to draw a comparison between the 

frequency of Sarcocystis infection obtained from our 

study and sparse data available in literature as different 

estimation methods were used by different authors. 

Despite the fact that Sarcocystis species have been 

broadly studied, and increased interest in its biology, 

life cycles, taxonomy, veterinary as well as medical 

significance of these parasites; the prevalence of 

infection, ways of its distribution in many wild animal 

species being not clear. Further molecular studies are 

required to identify and differentiate the species of 

Sarcocystis that infect captive wild animals and 

investigate their possible role in zoonosis. 
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Introduction 

Cancer is a multifactorial disease involving 

interaction of environmental, hormonal and dietary 

risks in addition to genetic predispositions. Breast 

cancer is the second leading cause of cancer death 

among women and the breast cancer (BRCA) is an 

extremely common malignancy, affecting 1 in 8 women 

during their lifetime (Kenneth et al.1998; Piril Welch et 

al. 2001; Rosen et al. 2003) genetic susceptibility has 

been estimated to contribute to 5-10% of all BRCA 

cases.  

 Mutations in BRCA1 are inherited in an autosomal 

dominant pattern but it is a recessive disease (Roy et al. 

2012). BRCA1gene was identified in 1990, is located 

on the long arm of chromosome 17. The gene was 

mapped to chromosome band 17q12-21) and cloned in 

1994. More than 300 different germ line mutations in 

BRCA1 gene have been identified. BRCA1 contains 24 

exons, this large gene has 22 coding exons and 2 non-

coding exons distributed over 100kb of genomic DNA. 

BRCA1gene is composed of 5592 nucleotides and 

codes for 1863 amino acids (Atoum et al.2004; Ghaderi 

et al.2001; Ganguly et al. 1997). Specific mutations in 

BRCA1 are common among certain geographic or 

ethnic groups. For example, two BRCA1 mutations 

(185delAG and 5382insC) are most common in people 

of Ashkenazi (central or eastern European) Jewish 

heritage. Other mutations are more common among 

other ethnic groups (Struewing et al. 1995). The 

purpose of this study is to identify 185delAG and 5382 

mutations of Breast Cancer 1 (BRCA1) gene in Libyan 

females with breast cancer attending the breast clinic, 

Surgery Department, Central Hospital, Tripoli- Libya. 

Materials and methods 

Blood sample collection  

Blood samples were collected from 64 attending the 

breast clinic; Surgery Department, Central Hospital, 

Tripoli-Libya and 13 normal females were used as a 

normal control within the period of two years. Five ml 

of blood were drawn from each woman and collected in 

tubes containing EDTA anticoagulant and kept in 

freezer (-20 ºC). The blood samples were transported to 

DNA Laboratory, Human's Tissues and the Genetic 

Original article 

Abstract 
Breast cancer remains a common cancer-related mortality in females aged 20 to59 years worldwide and is estimated 

that more than one million women have been diagnosed every year BRCA1and BRCA2 are two important tumor 

suppressor genes. Breast cancer is associated with mutations in the coding exons in the BRCA1 gene like 185delAG 

and 5382insC mutations. Our aim of study is to identify new mutations in BRCA1 gene in Libyan population and 

may contribute to the knowledge on the risk factors of tumor suppressor gene mutations which allows Libyan 

clinicians to assess whether an individual patient is at high risk. A total of 77 Libyan females were genetically 

analyzed by simple and rapid detection of 185delAG and 5382insC mutations in BRCA1 gene by multiplex 

mutagenically separated by polymerase chain reaction (MS-PCR) in exons 2 and 20. Whereas is heterozygous 

alleles of germ line mutation in the BRCA1 gene is at high risk for the development of breast cancer. Blood samples 

were collected from 64 Libyan Women attending the breast clinic, Surgery Department, Central Hospital, Tripoli- 

Libya and 13 normal females were used. The blood samples were transported to DNA Laboratory in Biotechnology 

Research Center, Twesha, Libya. Of the Studied 6 patients had a family history of breast cancer, 26 don't have a 

family history of breast cancer, 4 had a family history of Benign Breast Disease, 4 don't have a family history of 

familial of Benign Breast Disease and 24 had a relative with breast cancer. The results of this study showed the 

presence of 185delAG mutation as high as 81.25% of the subjects and The5382insC mutation is absent in Arab 

Libyan women.The conclusion of this study is the detection of 185delAG mutation and the absence of 5382insC 

mutation in BRCA1 gene. 
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.  Engineering Departments, Biotechnology Research 

Center, Twesha –Libya.  

DNA Extraction 

   DNA was extracted from whole blood by a 

QIAamp® (QIAamp® DNA Mini Kit 2004), a DNA 

mini Kit for DNA extraction and purification (QIAgen). 

DNA concentration was measured by 

spectrophotometer at wavelength of 260nm. DNA was 

visualized by 3% agarose gel electrophoresis. 

Detection of mutations by Mutagenically Separated 

Polymerase Chain Reaction (MS-PCR) and Agarose 

gel electrophoresis    

PCR amplification was carried out using 

thermocycler in 25μl PCR reaction, 2 μl of genomic 

DNA (100ng) was added to 23 μl of reaction mixture 

consisting of 1× PCR reaction buffer (10mmol/L Tris-

HCl, pH 8.3, 50mmol/L KCl, 0.01 g/L gelatin), 3.25 

mmol/L MgCl2, 0.2 mmol/L dNTPs, and 0.5 U/ μlTaq 

polymerase. Allele specific primers were added at 2.0 

μmol/L for P1 and P3, 0.4 μmol/L for P2 (Table 1). 

Each PCR reaction consisted of an initial 12 min of 

Taq polymerase activation at 95 ºC followed by 35 

cycles of 15 Sec of  denaturation at 94 ºC , 15 Sec of 

annealing at 57ºC and 30 Sec of extension at 72 ºC and 

final extension step of 5 min at 72 ºC. At the conclusion 

of the reaction, the PCR product was mixed with 2 μl of 

loading dye (bromophenol blue) and separated on 3% 

agarose gel electrophoresis (120V, 45min). The 

resolved amplicons were then stained with 0.5mg/L 

ethidium bromide and visualized under ultraviolet 

illumination (Westermeier, 1997). 

Allele specific oligonucleotides primers for MS-

PCR assay designed on the basis of published BRCA1 

sequence (Serena et al 2012) and checked against the 

NIH database for possible false priming. For each 

mutation, three primers (one common, one specific for 

the mutant allele and one specific for the wild type 

allele) were used. The competing mutant and wild type 

primers were designed to differ by ~ 320 bp in size, 

allowing easy detection of PCR products by routine 

electrophoresis and ultraviolet illumination after 

ethidium bromide staining. The mutant (long) and wild-

type (short) primes both contain a mismatched sequence 

base sequence near the 3' end. In the early cycles of 

amplification, the mismatched sequences generate 

mutagenized PCR products that are refractory to cross-

amplification by the competing primer, thereby 

ensuring specificity of the reaction. The long (mutant) 

primer also incorporates two additional mismatched 

bases at two contiguous positions corresponding to the 

5' end of the short (wild-type) primer. During the final 

cycle- of the PCR reaction, heteroduplexes may be 

formed from the short and long products, but the 

contiguous mutagenized sequences in the long product 

prevent filling up of the short product by using the long 

strand as template. As a result, the mutant and wild type 

products were separated mutagenically (Pak Cheung et 

al., 1999). The primer sequences and sizes of 

corresponding amplicons are shown (Table1).  

 

Table 1: Primers used to amplify exons of BRCA1 gene (Pak Cheung et al. 1999). 

Exon Mutation Primer Primer sequence 
Size of 

Amplicon 

2 185delAG 

Common 

forward (P1) 
5'-GGTTGGCAGCAATATGTGAA-3'  

Wild-type 

reverse (P2) 
5'-GCTGACTTACCAGATGGGACTCTC-3' 335bp 

Mutant 

reverse (P3) 

5'CCCAAATTAATACACTCTTGTCGTGACTTACCAGATGGGACAGTA-3' 

 
654bp 

20 5382insC 

Common 

forward (P4) 

5'-GACGGGAATCCAAATTACACAG-3' 

 
 

Wild-type 

reverse (P5) 

5'-AAAGCGAGCAAGAGAATCGCA-3' 

 
271bp 

Mutant 

reverse (P6) 
5'AATCGAAGAAACCACCAAAGTCCTTAGCGAGCAAGAGAATCACC-3' 595bp 

 

Results 

 

 In this study 64 Libyan females investigated for 

BRCA1 gene mutations we found that 6 had a family 

history of breast cancer, 26 without a family history of 

breast cancer, 4 had a family history of Benign Breast 

Disease and four did not have a family history of 

familial of Benign Breast Disease, 24 had a relative 

with breast cancer and 13 healthy females were used as 

control. All patients were genetically analyzed by 

simple and rapid detection of 185delA and 5382insC 

mutations in BRCA1 gene by multiplex mutagenically 

separated polymerase chain reaction (MS-PCR), if a 

mutation is present in one of the alleles, two bands will 

be present by agarose gel electrophoresis for mutation 

detection in exon 2 and 20. and sequencing by DNA 

Sequencing Capillary Electrophoresis from Applied 

Biosystem and analyzed by SeqScape Software, this 

software demonstrated that 185delAG mutation is 

present in 52/64 of the patients (Figure 1, and Table 2)  

and 5382insC mutation was absent in all studied 

samples (Table2). At the same time all 77 patients were 

run by mutagenically separated PCR (MS-PCR) and all 

results for the 5382C mutation shown negative (Figure 

2). 
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Table 2:  Number of both controls and cases with BRCA1 gene mutations patients and healthy women  

with 185delAG and 5382insC in Libyan breast cancer women. 

No. of cases with BRCA1 gene mutations 
Total No. of cases Ages Groups 

5382insC 185delAG 

0 12 16 26-17 Group A 

0 13 19 36-27 Group B 

0 20 29 37-46 Group C 

0 5 9 47-56 Group D 

0 0 1 57-66 Group E 

0 0 0 67-76 Group F 

0 2 3 77-86 Group G 

0 52 77 (patients and controls) Total 
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.  Discussion 

Breast cancer is the leading cause of cancer deaths 

in females worldwide occurring in both hereditary and 

sporadic forms. Breast cancer remains the second most 

common cause of cancer mortality in the western world 

(after lung cancer), despite ongoing efforts to 

understand its etiology and improve its outcomes 

(Ferlay et al. 2012). Women with inherited pathogenic 

mutations in the BRCA1 or BRCA2 genes have up to 

an 85% risk of developing breast cancer in their lifetime 

(Aloraifi et al. 2015). The important of role of BRCA1 

in DNA double-strand breaks repair pathways in vitro 

has been well characterized and the double-strand 

breaks are the most cytotoxic forms of DNA damage 

(Pfeiffer et al.2004). 

Literature on genetic predisposition of breast cancer 

showed that 185delAG mutation is limited in Arab 

women. The literatures reported that The 185delAG 

mutation is absent in Brazilian, Canadian, Tunisian, 

Iranian and Greek women (Ganguly et al. 1997; 

Gayther et al. 1997; Gorski et al. 2000; Kenneth  et al. 

1998; Rosen et al. 2003), whereas in Jordanian, 

Ashkenazi and Czech women is present (Atoum et al. 

2004; Simard et al. 1994; Westermeier et al. 1997). The 

results of this study have showed that 185delAG 

mutation among Libyan women who has breast cancer 

without family history is present in 52/64 (81.25%) and 

absence of 5382insC mutation. So, screening of other 

exons than 2 and 20 among these breast cancer females 

may detect more mutations within Libyan women with 

breast cancer. Further DNA sequencing could be useful 

for pinpointing nucleotide changes among this breast 

cancer. This is an expected finding as the BRCA1 gene 

has a large coding sequence and screening whole gene 

may show other mutations. Previous reports had 

reported that more than 300 heritable mutations in the 

BRCA1 gene have been spread throughout the whole 

gene within different ethnic populations (Table 3). 

Arg841Trp, Phe486Leu and Asn550His were reported 

in Saudi Arabia (Denic et al. 2003; De Los Rios et al. 

2001). 

It has been found that 5382insC mutation present in 

Ashkenazi, Brazilian, Canadian, Polish, Czech, 

Russian, and Greek women (Gorski et al. 2000; Juliano 

et al. 2004;Zikan et al. 2005; Ladopoulou et al. 2002) 

(Table 4); whereas in Jordanian women is absent 

(Atoum et al. 2004). In this study 5382insC mutation 

was absent. So, farther screening of other exons and 

within intronic boundaries among these breast cancer 

females may detect more mutations within Libyan with 

breast cancer than 185delAG mutation. 1294del40 

mutation and mutations in exon 11 of BRCA1 gene 

were detected in Arab Tunisian women, but 185delAG 

mutation was absent in Arab Tunisian women (Mestiri 

et al. 2000; Monastiri et al. 2002). The 185delAG 

mutation and other mutations in exon 11 were present 

in Arab Jordanian women (Atoum et al. 2004).Whereas 

Arab Palestine detect have 2482delGACT mutation in 

BRCA2 gene (Denic et al. 2003; El-Harith et al. 2003). 

Therefore more breast cancer families need to be 

screened in order to determine the types of mutations or 

polymorphism within the Libyan population, whereas 

divided to geographic or ethnic groups. 

The identification of founder and recurrent mutation 

is an extremely important step towards the 

improvement of genetic counseling since molecular 

testing can be targeted to the founder and recurrent 

mutations allowing for a more rapid and less expensive 

test (Mahfoudh et al. 2012). The high frequency of 

founder mutations, allowing for analyzing a large 

number of cases, might provide accurate information 

regarding their penetrance. Furthermore, the evidence 

of differences in susceptibility and in age onset of 

cancer among carriers of a specific mutation could 

make it possible to define the role and importance of 

risk-modifying factors with the resulting improved 

disease management (Ferla et al.2007). 

 

 

Table 3: Mutations in BRCA1 gene among different ethnic populations 

References 5382insC Origin 

This Study Absent Arab Libyan Women 

Atoum et al.(2004) Absent Arab Jordan Women 

Juliano et al.(2004) Present Brazilian Women 

Simard et al.(1994) Present Canadian Women 

Janatová et al.(2003) Present Czech Women 

Ladopoulou et al.(2002) Present Greek Women 

Gorski et al.(2000) Present Polish Women 

Gayther et al.(1997) Present Russian Women 

 

 

 

24 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Aloraifi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25936246


  Essarbout et al. 

 

Libyan J. Vet. Med. Sci. June 2016 Vol. 2 (1): 21-26  

.   

Table 4: 5382 insC mutations in BRCA1 gene among different ethnic population. 

References 185delAG 538 2insC 
Others Mutations in BRCA1 

gene 
Origin 

This Study - Absent - Arab Libyan Women 

Mestiri et al.(2000) and 

Monastiri et al. (2002) 
Absent - 1294del40 and exon11 Arab Tunisian Women 

Atoum et al. (2004) Present Absent Exon11 Arab Jordan Women 

El-Harith et al.(2003) - - Arg841Trp Arab Egypt Women 

Ghaderi et al.(2001) Absent - Mutations in Other exons Iranian Women 

Gal et al.(2004) - - 1100delAT Jewish Libyan Women 

Juliano et al.(2004) Absent Present Mutations in Other exons Brazilian Women 

Simard et al.(1994) Absent Present Mutations in Other exons Canadian Women 

Janatová et al.(2003) Present Present 1135delA in exon11 Czech Women 

Ladopoulou et al.(2002) Absent Present Mutations in Other exons Greek Women 

El-Harith et al.(2003) - - 2482delGACT in BRCA2 Arab Palestinian Women 
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Introduction 

In sheep and goats, limb amputation could be 

performed to save the life of animals in some incurable 

conditions such as orthopedic infections, bone tumors 

and congenital deformity (Withrow and Hirsch 1979; 

Frank 1981; Fubini and Ducharme 2004). In veterinary 

field, the surgical amputation of limb in farm animals is 

uncommonly practiced, because it is not a cost effective 

procedure. However, this type of surgical operations is 

relatively common in small animals with the same 

aforementioned indications (Fossum 2013). 

To the best of our knowledge, there is only one 

paper describing the surgical amputation in a goat (Pal 

et al 2011). This study reported a surgical amputation of 

left hind limb in Black Bengal goat suffered from open 

complicated fracture with gangrene. The surgical 

procedure was performed under the effect of epidural 

anesthesia and the operation was successful. The 

present report describes a case of complicated fracture 

of the left hind limb of an adult Libyan breed Doe 

admitted to the Veterinary Teaching Hospital of the 

Faculty of Veterinary Medicine, University of Tripoli 

and its successful surgical amputation. 

History  

An adult Libyan breed Doe was admitted to the 

Veterinary Teaching Hospital of the Faculty of 

Veterinary Medicine, University of Tripoli with 

chronic, complicated fracture involving the left hind 

limb (Figure 1). According to the owner's history, the 

Doe is kept with males and there is a possibility of 

pregnancy. The Doe was injured during jumping from 

fence in the farm and the fracture was fixed by the 

owner using two woody sticks and treated with a single 

dose of systemic antibiotic. 

Clinical examination  

After admission to the Veterinary Teaching 

Hospital, the Doe was thoroughly examined. The body 

temperature was normal and the general condition was 

good. The animal had an open infected fracture at the 

proximal diaphyseal part of the left tibia as revealed by 

physical examination. During attempting to align the 

fractured bone, a moist gangrene, coldness and skin 

sloughing were noticed over the distal limb. The Doe 

was put under five-day-course of Ampicillin and 

Streptomycin (Kela company, Belgium) to prevent 

spreading of infection.  

 

 

Figure 1: The Doe as admitted to the Veterinary 

Teaching Hospital with an old complicated fracture 

involving the left hind limb. 

Surgical intervention 

Based on the clinical examination, a decision was 

made to proceed with surgical amputation of the 

affected hind limb. The surgery was performed after 

three days from starting the medical treatment.  

 

Case report 

Abstract 
Complicated chronic fractures are common affections in farm animals because of the difficulty of noticing bone 

fractures by owners immediately after their occurrence particularly in large flocks. This report describes the surgical 

amputation of the left hind limb in an adult, Libyan Doe due to an infected, compound fracture involving the 

proximal diaphysis of tibia. The decision was made to perform an amputation, because there were local infection 

and moist gangrene in the distal part of the leg, and to save the animal's life. The amputation was conducted under 

the effect of local anesthesia only. The Doe was completely recovered and able to walk on three legs few days post-

surgery. This report illustrates almost the simplest way to perform this procedure with a very low possibility of 

countering side effects. 
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a. Pre-operative protocol  
Before surgery, the animal was fasted for 24h. 

The operation site was prepared by shaving, washing 

with soap and water and then disinfected with 2% 

Povidone Iodine solution. Local infiltration was 

performed around the incision site using 2% Lidocaine 

(Vetoquinol, France) at a dose of approximately 

1mL/cm of skin surface. The animal was restrained in 

the right lateral recumbent position. 2% Povidone 

iodine solution was applied over the surgical site 

immediately before operation. A tourniquet was applied 

on the leg above the site of incision to reduce blood loss 

during surgery. A slow intravenous drip of normal 

saline and 5% dextrose solution was provided to the 

Doe during the operation. 

b. Surgical approach  
A skin incision was made at the level of mid femur. 

Medially, the femoral artery was ligated and severed 

just proximal to the saphenous artery. The vein was 

ligated and severed at the same position. The tensor 

fascia latae, quadriceps, and biceps femoris muscles 

were transacted. Then the biceps femoris and 

quadriceps muscles were reflected proximally and the 

sciatic nerve was severed. The semimembranosus, 

semitendinosus and adductor muscles were transacted. 

The leg was elevated and the gracilis, sartorius and 

pectineus muscles were transacted. The femur was then 

cut at the mid-shaft. Finally, the quadriceps and biceps 

femoris muscles were sutured to the semimembranosus, 

semitendinosus, gracilis and the sartorius muscle using 

an absorbable suture material in a simple continuous 

suture pattern. The skin was finally sutured using a non- 

absorbable suture material in a horizontal mattress 

suture pattern (Figure 2).  

 

 
Figure 2: The Doe after surgical amputation of the 

affected limb. 

 

Results and discussion 
In the present report, a surgical amputation at the 

middle of left femur to save the life of a Libyan Doe 

was successfully performed. After the operation, the 

animal tolerated well walking on only three legs. The 

surgical wound was completely healed without any 

postoperative complications at 20 days after the 

surgery.  

Amputation of lower extremity is one of the oldest 

known surgical procedures conducted to treat incurable 

affections of body extremities (Murdoch 1996).  

The operation was conducted only under the effect 

of local infiltration anesthesia without using a 

premedication agent nor performing an epidural 

anesthesia, which makes this protocol quite simple with 

low side effects. Our findings correlate well with those 

previously reported (Withrow and Hirsch 1979; Frank 

1981; Fubini and Ducharme 2004; Pal et al. 2011).  

Limb amputation surgical procedure can be 

smoothly performed to save the life of farm animals. 

Furthermore, in small animals, such procedure has been 

found to be helpful in treating malignant bone tumors 

(Julius et al. 2005). 

Although limb amputation is relatively simple 

procedure, the current report illustrates almost the 

simplest way to perform this procedure with a very low 

possibility of countering side effects. Additionally, the 

lack of information about this simple procedure in the 

veterinary literature has promoted writing this case 

report to provide some beneficial knowledge to the 

local veterinarians.  
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