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Abstract 
 

        Hydatidosis is one of the most important parasitic zoonoses all  

around the world. The hydatid cysts were collected from slaughtered cattle  

and sheep in Toukh abattoir, Kaliobia governorate, Egypt. Cyst fluid was  

obtained from hepatic and pulmonary cysts for demonstration of  

protoscolices and hooklets. The prevalence of infection of hydatid cyst was  

12.71 % and 7.87% among examined cattle and sheep respectively, 

42.66% and 38.46% had hydatid cysts in liver respectively, while the 

infection rate was 36% and 46.15% in the lung respectively. The rate of 

fertile cysts was found to be 32 (61.53%) in liver and 33(64.70%) in lung of 

slaughtered cattle and sheep. PCR amplification was used for 

identification of internal transcribed spacer gene 1 (lTS1) of fertile hydatid 

cysts obtained from cattle and sheep by using specific primer. The 

amplified DNA fragment was further analyzed by PCR mediated 

restriction fragment length polymorphism (PCR-RFLP) using two 

restriction enzymes (MSPl and RSAl).The PCR yielded similar amplified 

DNA band of the same molecular size marker at 1115 bp in different 

isolates of Hydatid. No band variation of ITS1 gene could be detected by 

PCR- RFLP by using two restriction enzymes. Amplification product of 

I1'SI after digestion with MSP1 showed at 661 bp and 406 bp, while those 

restricted with RSA1 enzyme appeared at 745 bp and 360 bp.  
 

Introduction 
 

     Echinococcosis caused by Echinococcus granulosus is one of the most 

zoonotic parasites in the Middle East and Arabic North Africa from Morocco 

to Egypt (23). The adult worm lives in the small intestine of carnivore               

(definitive hosts) and the larval form (hydatid cyst) found in the internal organs  

of a wide range of mammals including human who acquires infection through  

accidental ingestion of tape worm eggs ( 26) . The incidence of human 

infestation is about 1-2 / 1000 person in rural areas of infested regions (1). The 

disease has a considerable impact in both human and animal health, with 

important economic consequences arising out of the cost of medical treatment 
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and morbidity for human cases and losses in animal productivities (27). These  

losses can take the form of a reduction in liver weight gain, reduced yield of 

milk, reduction in the fertility rate and reduction in the value of wool or other 

products. Also totally or partially discard of infected organs cause annual 

largest costs' could be as high as 10% or more (28). Estimation of cyst fertility 

rate is highly desirable because it provides valuable information on the  

epidemiology of the disease (25).The higher percentage of fertile cysts were in 

sheep and goat, indicating that sheep and goat are the most important 

intermediate hosts for Echinococcus granulosus (15). Regarding its molecular 

characterization E.granulosus poses a high degree of genetic diversity based on  

genome pattern, morphology and host specificity have allowed the 

differentiation of at least 10 strain genotypes (Gl-G10) (20). There are two 

main groups of genotypes sheep strain (G 1) and camel strain (G6) were found 

in North Africa (3), Eastern Africa (7) and in Tunisia (19).  
 

The present epidemiological study was conducted in slaughtered cattle 

and sheep and the prevalence of hydatid infection was determined, aiming to 

identify ITS 1 gene concerning hydatid cyst isolated from cattle and sheep in 

Egypt by using PCR followed by further identification By PCR- RFLP by 

using two digestive enzymes MSP 1 and RSA1.  
 

Material and Methods 
 

 Sampling:   

The hydatid cysts were collected from slaughtered 590 cattle and 660 

sheep in Toukh abattoirs, Kaliobia go vernorates, Egypt. The Slaughter houses 

were visited twice a week from first January 2009 to the end of December of 

the same year. Carcasses were thoroughly examined for detection of hydatid 

cysts according to the technique recommended by (10), including observation, 

palpation and examination of the liver and lung.  
 
 

Microscopic Identification of Hydatid Cysts:  

The suspected infected organs were collected from slaughtered 

animals for routine microscopic examination according to (14) . Cyst fluid was 

obtained from pulmonary and hepatic cysts for demonstration of protoscolices 

and hooklets. Protoscolices were isolated from the fertile cysts and then 

washed three times by phosphate buffer saline (PBS), pH7.2 and preserved in 

70% alcohol (v/v) for isolation of DNA (30). 
 

PCRAssay: 

Amplification of ITS 1 gene was done by using of primers  

described by (S), The primer was designed as forward 5' GTC GTA ACAAGG 

TTT CCG TA'3 and reverse 5' TCT AGA TGC GTT CGA A(G/A) TGT CGA 
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TG'3 .The specific primer was supplied from Jena, Bioscience, Germany. 

A100-bp DNA was used as molecular size marker.  
 

Isolation of DNA:  

Total genomic DNA from cystic E. granulosus was isolated according 

to (2). In brief the protoscolices were suspended in 500ul of CTAB buffer and 

transferred to a microfuge tube, incubated for 15 min. at 55°C in water bath, 

then the mixture was centrifuged at 12000 r.p.m for 5 min. and the supematant 

transferred to a clean microfuge tubes. To each tube 250ul of chloroform: 

IsoAmyl alcohol (24:1) was added and the solution then mixed by inversion. 

The mixture span at 13000 r.p.m for 1 min. Here the upper aqueous phase 

contained the DNA which is transferred to a clean microfuge tube. To each 

tube 50 ul of 7.5 M Ammonium. Acetate was added followed by 500 ul of ice 

cold absolute ethanol to precipitate the DNA. The precipitate was transferred 

into a microfuge tube containing 500 ul of ice cold 70% ethanol and then 

centrifuged at 13000 rpm for 1 minute supernatant discarded and the remaining 

DNA pellet washed by adding 70% ethanol, then centrifuged at l3000 rpm for 

1 min. and again the supematant removed and the DNA re suspended in  

DNAse and incubated at 65°C for 20 min and stored at 4 °C.  
 

PCR Procedure for Amplification of DNA:  

The amplification reaction was carried in 25 ul volume containing 

500mM Kcl, 10 mM Tris- Hcl (PH9.0), 1% Triton x- 100,4 mM Mgcl, 100uM 

dNTPs each, 15-20 ng of ITS 1 primer, 25 ng of DNA and 1.5 units of Tag 

DNA polymerase.For data analysis PCR assay was performed in thermal cycler 

(Teche TC - 512UK) .The DNA was denaturated for 6 min. at 95°C. The 

mixture was then' subjected to 30 cycles of denaturation at 94 °C for 45 sec., 

annealing of primers at 55°C for 60 sec.and primer extensions at 72°C for 90 

second. The final extension was held at 72°C forI min. PCR products were 

analyzed after electrophoresis in 1.5% (W/v) agarose gel and visualized in 

ethidium bromide. The data analyzed by using GelPro analyzer V4. 
 

PCR - Mediated RFLP: 

PCR product derived from hydatid cyst were digested with MSP1 and 

RSA1 (10u) using buffer recommended by the manufacture (Jena Bioscience, 

Germany). Restriction fragments were separated by gel electrophoresis through 

2% TBE agarose gel.  
 

Results 
 

Table (1) declared the prevalence of infection of hydatid cyst in 

slaughtered cattle and sheep, a total of 75(12.71 %) of 590 cattle and 52 

(7.875%) of 660 sheep were infected with hydatid cysts. Postmortem 

examination revealed that hydatid cyst was found in 32(42.66%) examined 
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liver and in 27(36%) examined lung of slaughtered cattle, while it was 

20(38.46%) and 24(46.15%) of liver and lung of sheep respectively. The rate of  

fertile cysts was 32(61.53%) in livers and 33(64.70%) in lungs of  

cattle and sheep. The result of PCR amplification of ITS 1 gene of hydatid 

cysts showed similar pattern of PCR product of all isolates with  

amplified DNA band of the same molecular size at 1115bp on agarose gel (Fig. 

1) Molecular analysis by PCR-RFLP patterns of ITS 1 gene of cattle and sheep 

isolates, all showed no variation and produce identical pattern in all examined 

isolates with Msp I and Rsa1 (Fig. 2and 3). Amplication product of ITSI after  

digestion with MSP 1 showed at 661 bp and 406 bp, while those  

restricted with RSA1 enzyme appeared at 745 bp and 360 bp.  
 

Discussion 
  

Echinococcus granulosus is medically and economically one of the 

most important zoonoses. Hydatid cyst develops in the internal organs of 

human and herbivore intermediate hosts, mainly in the liver and lung (21). In 

Egypt the prevalence of hydatidosis has been highlighted by surveys among 

animals in Assiut and Aswan governorates showed that hydatid cyst in camel  

was 107(7.67%) out of 1395, but no infection in cattle and buffaloes (8), 

whereas (22) found the incidence rate was 6.4% and 5.27% in sheep and goat 

respectively. (13) reported it as 0.3 % in sheep and 6.4% in cows in Mansoura 

official abattoirs. In the present study conducted in Toukh abattoir, Kaliobia  

governorate, the prevalence of infection was found to be 12.71 % in cattle and 

7.87% in sheep .The higher rate of infection in examined animals is attributed 

to cattle and sheep are widely raised outdoor and high number of stray dogs 

involving as definitive host and cattle and sheep as intermediate hosts.  

A study previously performed in the same locality of this work, 

reported that hydatid cyst was localized in liver (5.7 %) and lung (6.4 %) of 

sheep (22). It was (0.21 %) and (0.34 %) in liver of slaughtered cattle and 

sheep in EI- Bassatin abattoir, Cairo (29). The current study indicated that the 

rate of infection in cattle was higher in liver 32 (42.66 %) than in lung 27 (36 

%). An observation in accordance with that noticed in Turkish cattle by (18). 

Hydatid cyst was 20 (38.46 %) in liver and 24 (46.15 %) in lung of infected 

sheep .It appears that hydatid cyst in Egyptian sheep has seen most frequently 

in lung followed by liver .A finding previously observed by (12) and (22) and 

attributed to the easy passage of oncosphere through the relatively wide liver  

capillaries to settle in narrow sized lung capillaries developed to  

hydatid cyst (9). 

Based on the epidemiology and molecular studies, the fertility of cyst 

is one of the most important factors in the epidemiology of Echinococcus 

granulosus. The fertility of cyst varies depending on the hosts and geographical 
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situations (17). The sheep strain (G1) is the' predominanting Echinococcus 

species in the Mediterranean countries (24). Another factor which determines  

the fertility rate of hydatid cyst is the type of strain (17). It is reported that 

sheep strain (G 1) of E. granulosus produces fertile cyst in cattle (6).(24) has 

found the fertility rate was 63% and 82% in liver and 72% and 79% in lung of 

sheep and cattle respectively. In the present work the fertility rate of hydatid 

cyst in slaughtered cattle and sheep has been found to be 32(61.53%)  

in liver and 33(64.70 %) in lung of examined animals. The high rate of fertile 

cyst may indicate that the cause of infection in investigated animals might be 

due to sheep strain (Gl). As such genotype is commonly recognized as a 

predominating species of E. granulosus in Mediterranean countries (16).  

Molecular genetics study has been carried out to identify the genetic 

characters of hydatid cysts in cattle and sheep where DNA fingerprints were 

indistinguishable from one another and PCR yielded similar amplified DNA 

band of the same molecular size marker at 1115bp in different isolates of 

hydatid. This may be due to the samples were collected from the same locality. 

Our finding coincided with that of (7) in Eastern Africa, (3) in North Africa 

and (19) in Tunisia.  

In the present work the use of RFLP technique of ITS1 gene indicated 

that all isolates of examined cattle and sheep produced identical patterns with 

the individual enzymes used MSPl and RSA1. DNA amplification product of 

ITS I gene showed at 661 bp and 406 bp after restriction with MPS 1, while 

those restricted with RSA1 enzyme appeared at 745 bp and 360 bp. This result 

is indicative of absence of ITS 1 variant which could not be discriminated by 

using these two restriction enzymes. Our results agree with that gained by (4). 

(11) found that the molecular characterization of human and animal isolates by 

using PCR- RFLP of ITSI and morphological criteria, the sheep strain was the 

most common genotype in Iran.  

We concluded that the obtained epidemiological results as well as 

molecular approach indicated high fertility rate and absence of variation in 

amplified of ITS I and indistinguishable genetic character in PCR -RFLP, 

revealed that cattle and sheep are infected with E. granulosus assumed to be 

sheep strain. In the future more researches are required to determine genotypes 

of E.granulosus in human and animal. 
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Table (1) the prevalence of infection of hydatid cyst in slaughtered animals.  

 

Slaughtered  

animals  

Total.  

examined  

number  

Positive  

hydatid  

cysts  

Liver Hydatid cyst Lung Hydatid cyst 

positive  fertile  positive  fertile  

No.  %  No.  %  No  %  No.  %  No  %  

Cattle  590  75  12.71  32  42.66  19  59.3.7  27  36  14  51.85  

Sheep  660  52  7.87  20  38.46  13  65  24  46.15  19  79.16  

Total  1250  127 I  10.16  52  40.94  32  61.53  51  40.15  33  64.70  

 
Fig.l Ethidium bromide stained agarose (2%) gel showing amplification 

product of ITSI of E.granulosus by PCR .lane M: a 100 bp molecular size 

marker; lane +1115 bp; lane 1,2,3 cattle host DNA; lane 4,5,6 sheep host DNA.  

 

 
 

Fig.2: Ethidium bromide stained agarose (2%) gel showing amplification 

product of ITSI of E.granulosus by PCR after digestion with MSP1 .1ane M: a 

100 bp molecular size marker; top to bottom arrows:661 bp ,406 bp; lane 1,2,,3 

cattle host DNA; lane 4,5,6 sheep host DNA. 
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Fig.3 Ethidium bromide stained agarose (2%) gel showing amplification  

product of ITSI of E.granulosus by PCR after digestion with RSA1 .lane M: a  

100 bp molecular size marker; top to bottom arrows:745 bp ,360 bp ; lane 1,2  

,3 cattle host DNA; lane 4,5,6 sheep host DNA.  
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 اىَيخص اىؼشثٚ

 

زراطبد وثبئُخ وجشَئُخ عٍ زاء االكُبص انًبئُخ فً انًبشُخ واالغُبو انًذثىحخ 

يصز  –ثطىخ   

 
رَهبو طًُز انًعساوي

1
وَشىي عثًبٌ ذهُفخ  

  2  
جُهبٌ طُس أحًس عفُفً و

3  

 
1     3قظى انًزاقجخ انصحُخ عهً االغذَخ  و 3قظى االيزاض انًشززكخ، انطفُهُبدقظى رًُُخ 

ُخ انطت انجُطزي، جبيعخ ثُهبكه   

 

 

داء االمٞبط اىَبئٞخ ٍِ االٍشاض اىَشزشمخ راد االَٕٞخ اىصؾٞخ اىؼبٍخ ػيٚ   

 2009ىزىل اعشٝذ ٕزٓ اىذساعخ ػيٚ اىَبشٞخ ٗاالغْبً اىَزث٘ؽخ ػبً . ٍغز٘ٙ اىؼبىٌ

رٌ اىؾص٘ه ػيٚ االػعبء اىذاخيٞخ االمجبد ٗاىشئبد . ٍصش –قيٞ٘ثٞخ  –ثَغضس غ٘ؿ

ؽٞش . عشاء اىنشف اىجٞطشٙ ػيٖٞب ٗرٌ ّقيٖب اىٚ اىَؼَو العشاء اىزغبسة اىَؼَيٞخثؼذ ا

رٌ اىؾص٘ه ػيٚ اىغبئو اىذاخيٚ ىٖزٓ االمٞبط ىينشف اىَٞنشٗعن٘ثٚ ٗاىزَٞٞض ثِٞ 

%  7.87فٚ اىَبشٞخ ٗ %  12.71ٗمبّذ ّغجخ االصبثخ . االمٞبط اىخصجخ ٗاىؼقَٞخ

ؾ٘ٝصالد امجش فٚ مجذ اىَبشٞخ ػِ اىشئخ ثَْٞب فٚ االغْبً ٗٗعذ اُ ّغجخ االصبثخ ثبى

ٗ اعفش اىنشف اىَٞنشٗعن٘ثٚ ػِ ٗع٘د اىؾ٘ٝصالد . ٗعذ اىؼنظ فٚ االغْبً

رٌ االؽزفبظ . فٚ سئخ اىَبشٞخ ٗاالغْبً%  64.70فٚ مجذ ٗ %  61.53اىخصجخ ثْغجخ 

ثبىَؾز٘ٙ اىذاخيٚ ىيؾ٘ٝصالد اىخصجخ العشاء اخزجبس اىجيَشح اىَزغيغو ىزشخٞص 

ٗقذ اعفشد ّزبئظ  اخزجبس اىجيَشح اىَزغيغو . اىجصَخ اىغْٞٞخ اىخبصخ ثبالمٞبط اىَبئٞخ

ػِ ػذً ٗع٘د اخزالف فٚ اىجصَخ اىغْٞٞخ ىيؾبٍط اىْ٘ٗٙ اىذٝ٘مغٚ فٚ ػْٞبد 

ٗقذ رٌ ٍْبقشخ االَٕٞخ اىصؾٞخ . االمٞبط اىَبئٞخ فٚ مال ٍِ اىَبشٞخ ٗاالغْبً اىَصبثخ 

اء اخزجبساد عضٝئٞخ ٍغزقجيٞخ ىيز٘صو اىٚ اىْ٘ع اىغْٞٚ اىؼبٍخ ىيَشض ٗاقزشاػ اعش

.ىذاء االمٞبط اىَبئٞخ فٚ االّغبُ ٗاىؾٞ٘اّبد اىَصبثخ فٚ ٍصش  
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Abstract 
 

        The aim of this study was to evaluate the combination of midazolam 

and propofol anesthesia as a safe anesthetic protocol for performing 

abdominal surgery in sheep. To achieve this purpose, five mature non-

pregnant ewes were administered intravenously with a dose of 3mg/kg 

propofol, 10 min after administration of 0.6mg/kg midazolam as a 

premedication. During the period of anaesthesia, these animals were 

subjected to the standard rumenotomy technique. The evaluation criteria 

included changes in heart and respiratory rates, rectal temperature, 

different body reflexes, and changes in hepatic enzymes activities. Scoring 

for sedation, induction and recovery were also recorded. The result 

showed that midazolam induced good sedation in 4/5 of the injected sheep. 

In addition, propofol induced profound smooth anaesthesia in 4/5 of the 

injected sheep. The average full recovery time was 48.6 minutes and the 

average period of surgical rumenotomy was 28.2 minutes. The heart rate 

was significantly increased after propofol anesthesia while the respiratory 

rate was significantly reduced. Rectal temperature was not significantly 

changed. These parameters returned to normal values after recovery. 

Serum hepatic enzymatic activities of ALT and AST were non significantly 

increased during the period of anaesthesia and then return to decline at 

the recovery time (start with the walking and swallowing). It was 

concluded that, the intravenous anesthesia with midazolam and propofol 

combination in sheep, is a feasible protocol to perform short term surgical  

procedures under field conditions with smooth, rapid recovery and 

without causing adverse effects on clinical status and the hepatic 

enzymatic activities of the anaesthetized sheep.  
 

Introduction 
 

Sedatives used for calming small ruminants include U2 adrenoceptor 

agonists, such as xylazine, phenothiazines (like acepromazine), enzodiazepines 

(like diazepam) and midazolam and opoids (like butorphanol) (8) and (32). 

Sedatives are used pre-operatively to induce sedation, improve the quality of 

induction of anaesthesia and more importantly, minimize drug-related adverse 
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effects by reducing the amount of injectable or inhalation anaethetics required 

to induce and maintain general anaesthesia (16), (18) and (34). 

Midazolam is water soluble benzodiazepines that are considered to  

be fast acting with a short elimination half-life (3) and (20). Unlike  

diazepam, it can be administered by intramuscular route as well as the  

intravenous route (8) and (18). Midazolam has mild cardiovascular and  

respiratory effects and is commonly used as a mild tranquilizer, muscle  

relaxant and anticonvulsant (18) and (24). Benzodiazepines have agonistic  

effects on specific benzodiazepines receptors located in the postsynaptic  

nerve endings within the central nervous system (3) and (23). The resultant  

increase in availability of the inhibitory neurotransmitter glycine leads to the  

anxiolytic and muscle relaxant effects. The sedative and hypnotic effects of  

midazolam are dose-dependent as well as dependant on route of  

administration. Midazolam can produce maximal sedative effects in 20  

minutes after intramuscular administration of 0.6 mg/kg and 5 minutes after  

intravenous administration of the same dose (13) and (37). Midazolam has  

more hypnotic, anticonvulsant muscle relaxing and amnesic effects than  

other benzodiazepines; it is 1.5-2 times as potent as diazepam (24) and (39).  

Furthermore, midazolam in comparison with diazepam, it is 4 times more  

potent in goats (36). The administration of midazolam premedication in  

small ruminants has greatly led to overcoming and preventing occurrence of  

many adverse effects that encountered when an anaesthetic administered  

without such premedication (25). Salivary levels appeared to be related to  

depth of sedation. This has been particularly noted with benzodiazepines  

sedation, in which sedation is significantly correlated with saliva level (5).  

Benzodiazepines are known to infrequently, cause dry mouth (13) and (26).  

Propofol (2, 6-diisopropyl-phenol) is one of the induction agents  

commonly used in goats because it has a rapid, smooth onset of action and  

is cleared rapidly from the tissues (10), (17) and (32). Propofol is slightly  

soluble in water and is marketed as an aqueous emulsion containing 10 mg  

of propofol, 100 mg of Soya bean oil, 22.5 mg of glycerol and 12 mg of egg  

lecithin per ml. Propofol emulsion is capable of supporting microbial  

growth and endotoxin production (2) and (18). Propofol has been used 

extensively in human beings and animals. It has a high volume distribution,  

rapid metabolism and rapid clearance when given by repeated doses or  

continuous intravenous (IV) infusion (2), (12) and (32). The administration  

route has little effects on the magnitude of propofol uptake into titration to  

effect, rather than producing more anaesthesia for a given dose (20), (21)  

and (38). The rapid onset and short duration of action, with rapid recoveries  

make the drug potentially useful in ruminants, in which these features are  

particularly desirable (4), (27) and (33). Propofol causes a dose- related  
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decrease in blood pressure due to peripheral vasodilatation and myocardial  

depression, bradycardia, epileptic form, seizures and true convulsions (2)  

and (35). The indicated dose of 3mg/kg of propofol was sufficient for  

induction of anaesthesia. Propofol when administered at a dose 4-7 mg/kg  

intravenously in unpremedicated goats and sheep induces sufficient  

anaesthesia for endotracheal intubation (10), (29) and (32), while a dose of  

3mg/kg was proved sufficient in premedicated goats (I). In a very few  

studies in sheep, propofol was studied from some certain aspects and  

experimented either alone or with other anaesthetic or premedication. The  

anaesthetic propofol infusion was used either alone or combined with  

ketamine in sheep (25).  

The objective of this study was to evaluate the effect of the  

combination of midazolam and propofol anesthesia as a safe anesthetic  

protocol in sheep for performing abdominal surgery with minimal risk and  

without adverse effect on the clinical and biochemical status of the  

anaesthetized animals.  
 

 Material and Methods 
 

Animals:  

Five mature non-pregnant ewes were used in this study, their body  

weight ranged from 38-47 kg. The animals were deprived of food for at least  

23hours but had access to water for up to 3 hours before the anaesthesia.  

The skin overlying the left jugular vein was clipped and a catheter was  

introduced into the jugular vein and fixed in place by adhesive bandage.  
 

 Anaesthetic protocol:  

Ten minutes after intravenous administration of the midazolam  

(Dormicum)* by a dose of 0.6 mg/kg as a premedication, propofol  

(Diprivan)** was injected intravenously by dose rate of 3 mg/kg to  

induce a level of adequate anaesthesia for performing rumenotomy in these  

animals (8).  
 

Surgical procedures :  

The animals were prepared aseptically for rumenotomy (7) for  

assessment of the injected drugs through evaluation criteria, blood analysis  

and measurement of the duration of the operation, anesthesia and recovery  

time.  

 
Dormicum*; F. Hoffmann-La Roche Ltd Basel, Switzerland by CENEXI SAS Fontenay-sous -
Bois, France)  

Diprivan **; 1 %; AstraZeneca SpA, Caponago, Milan, Italy for AstrZeneca UK Limited, 

Macclesfield, Cheshire, SKlO 2NA, United Kingdom). 
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Evaluation criteria : 

Heart and respiratory rates and rectal temperature were measured  

immediately before administration of the drugs (-1), immediately after  

injection of the drugs (at 0 time) and at la-minute intervals during the  

period of drugs effect until full recovery was obtained (6) and (25 .)  

The different body reflexes were evaluated at 1 a-minute intervals 

after administration of the midazolam and after induction of anaesthesia by  

propofol. These reflexes included pedal and palpebral reflexes, swallowing  

reflex (31), cough reflex (30) and tongue reflex (15).  

The quality of sedation, general anaesthesia and recovery times were  

assessed by sedation, induction and recovery scoring (21 .) The degree of  

sedation was scored 10 minutes after administration of midazolarn as it is  

most probable that the sedative effects were optimum at this time.  

Sedation scoring:  

 Good sedation  =the animal assumes sternal recumbency, and may  

raise the head without holding it up.  

 Fair sedation = cough reflex was positive.  

 Poor sedation = most of response to the body reflex were positive.  

Induction scoring:  

 Good induction  =smooth, rapidly without signs of excitement.  

 Fair induction  =slightly prolonged, mild excitement.  

 Poor induction  =obvious excitement, attempts to stand after  

recumbancy.  

Recovery scoring:  

 Good recovery  =smooth, easily resume sternal position, stand in a  

reasonable amount of time and able to walk with minimal degree of  

ataxia.  

 Fair recovery = transient restlessness, excitement some struggling  

and paddling with moderate degree of ataxia.  

 Poor recovery = Prolonged paddling and struggling, unsuccessful  

attempts to stand.  
 

Blood analysis :  

The activities of hepatic enzymes were determined at basal time (-1),  

10 minutes after induction of anaesthesia and after recovery to evaluate the  

effect of propofol anesthesia on these enzymes. Therefore, peripheral blood  

samples were collected into 4-ml Vacuette tubes without anticoagulant  

(Greiner Bio-one GmbHy, Kremsmunster, Austria) and the serum was  

harvested after centrifugation at 5000 rpm for 5 minutes. The serum samples  

were then stored at -20°C until assayed. Commercial kits were used for  

spectrophotometric determination of the activity of alanine aminotransferase  
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(ALT) and aspartate aminotransferase (AST) (Diamond company, Egypt) on  

a selective chemistry analyzer (Abbott Alcyon 3001, USA) (22 ) . 
 

Statistical analysis :  

The results were presented as means ± standard error (M ± SE). The  

changes of heart rate, respiratory rate, rectal temperature as well as, serum  

hepatic enzymes were compared with their baseline values (before 

administration of midazolam and propofol) using student t-test. The  

statistical analyses were all performed using SPSS (version 13 for windows;  

SPSS Inc., Chicago, IL. USA). The results were considered statistically  

significant when P <0.05.  
 

Results 
Midazolam intravenous injection in a dose of 0.6 mglkg resulted in  

sedation of the animals. The sedation was good in 4/5 of injected animals,  

where ataxia occurred after 10.2 ± 0.3 seconds after injection of midazolam.  

These animals fall to the ground within 16.4 ± 0.4 seconds, while 1/5 of  

animals revealed poor sedation as it suddenly falls to the ground with  

obvious excitement, struggling and attempts to stand.  

 

In respect to the tested reflexes, 2/5 of the sedated animals lost the  

pedal reflex, 4/5 of the animals lost the cough reflex ten minutes after  

midazoalm administration, while all animals lost the swallowing and tongue  

reflex. The results of responses of the animals to the tested reflexes are  

showed in table 1.  

 

Table (1): The effect of midazolam on the tested reflexes ten minutes after 

its intravenous injection (N= 5).  

Reflex Pedal 

reflex 

Palpebral

reflex 

Cough  

reflex 

Swallowing  

reflex 

Tongue 

reflex 

A 2/5 0/5 45/ 5/5 5/5 

Percent 40% 0% 80% 100% 100% 

A= number of animals lost the reflex  
 

 

  Profuse salivation was obvious in 115 of animals five minutes after  

midazolam administration. No evidence of regurgitation of the ruminal  

contents detected in the pharynx or exit through the mouth or nostril. 
 

The induction of anaesthesia by intravenous administration of 

propofol in a dose of 3 mglkg was good in 4/5 of anaesthetized animals, while 

only one animal showed fair prolonged induction as it appeared with mild  
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excitement which disappeared 2 minute later to injection of propofol, 

Regurgitation was not observed after propofol administration. Profuse 

salivation was observed in 256  of injected animals and disappeared after 15 

minutes.  

The results of responses of the animals to the tested reflexes after  

intravenous administration of propofol and the time of their disappearance  

were showed in table 2.  

Table (2): The effect of propofol induction on the tested reflexes five 

minutes after its intravenous injection and duration of its 

disappearance (Mean± SE) (N= 5).  

Reflex Pedal 

reflex 

Palpebral

reflex 

Cough  

reflex 

Swallowing  

reflex 

Tongue 

reflex 

A 5/5 45/ 45/ 5/5 5/5 

Percent 100% 80% 80% 100% 100% 

D 28.5±1.2 23±1.3 36.3±1.5 65±1.8 15.5±0.8 
A= number of animals lost the reflex  
D= duration (minutes) of disappearance of the tested reflexes after 
propofol induction  
of anaesthesia.  
 

 
Fig (1): The mean of heart rate (H.R) (beat/minute), respiratory rate/minute 

(R.R) and rectal temperature (R.T) C" and their relation to time before and 

during the period of sedation by midazolam and anesthesia by propofol (*= 

significant at P<O.05) (Mean± SE) (N= 5) 
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Table (3): The heart rate (H.R.) (beat/minute), respiratory rate (R.R.) 

(movement/minute) and rectal temperature (R. T) CO before 

and during the period of sedation and anesthesia (Mean ± SE) 

(N= 5).  

    T 

P  

-1 01 10 02 10 20 30 40 50 60 

H.R 74.2 

±1.4  

70.6 

±1.3 

72.8 
±1.3 

92.6 

±1.9 

101 

±1.5* 

99.6 

± 1.3 * 

95.5 

±1.3*  

90.8 

± 1.8 

83.6 

±1.4 

78.4 

±1.7 

R.R 27.4 

±0.2  

20 

±0.4 

18.4 

±0.6 

17.6 

±0.4 

17 

±0.3* 

16.4 

±0.4* 

16.6 

±0.2*  

17.6 

±0.2 

20 

±0.7 

22 

±0.5 

R.T 39.2 

±0.1  

39 

±0.1 

39.4 

±0.1 

39 

±0.05 

38.8 

±0.l 

38.8 

±0.1 

38.8 

±0.l  

38.8 

±0.1 

38.8 

±0.l 

38.8 

±0.1 

P= parametaer T= Time  

-1 = before administration of midazolam,  

01andO2=immediately after administration of midazolam and propofol, 

respectively.  

*= significant at P<0.05  

 

Table (4): Showed the duration of stages of anaesthesia and full recovery 

(minutes) (from the start of induction of anaesthesia)            

(Mean± SE) (N= 5).  

Item  Surgical anaesthesia  Sternal recumbency  Full recovery  

Duration  28.2±1.3  33.3±1.6  48.6±1.5  

 
Table (5): Effect of midazolaml propofol anaesthesia on liver enzymatic 

activities (Mean± SE) (N= 5).  

Time -1 10 min After recovery 

ALT(U/L) 17.89±2.4 19.87±3.9 19.41±3.2 

AST(U/L) 66.98± 4.8 70.52± 5.7 70.27± 3.2 

-1  =before administration of midazolam or propofol (Basal time).  

10 min  =10 minutes after propofol administration.    

The results of heart and respiratory rates and rectal temperature before  

and after intravenous administration of midazolam and also propofol were 

showed in table 3 and figure 3.  

Heart rate showed a non-significant decrease after midazolam 

sedation, but later on it was significantly increased at 10, 20 and 30 minutes 

after propofol administration. The respiratory rate was significantly reduced at  

10,20 and 30 minutes after propofol anaesthesia. There were non significant  

reduction in the rectal temperature after sedation and anaesthesia; its values  

remained within normal limits.  
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The period of surgical anaesthesia and total recovery time were 

showed in table 4. The duration of rumenotomy was 28.2 ± 1.3 minutes from 

the total recovery time 48.6 ± 1.5 minutes. The animal assumed sternal  

recumbancy 33.3± 1.6 after the induction of anaesthesia.  

Serum hepatic enzyme activities including AL T and AST were non  

significantly increased after injection of midazolam and propofol, (Table 5).  

Discussion 
  

The objectives of this study is to provide a reversible 

unconsciousness, analgesia, muscle relaxation with rapid and smooth onset of 

action and adequate duration of anesthesia with minimal risk to the animal. 

Salivation of the anesthetized animals in this study was not profuse and 

recorded only in 20% of animals. This might be attributed to failure of 

swallowing; this observation supported by other studies (5) and (26). Sedation 

produced after intravenous administration of 0.6mg/kg of midazolam was 

smooth, feasible without excitement. This result is in agreement with different 

authors (12), (28) and (40) who reported that; midazolam has hypnotic, 

anticonvulsant, muscle relaxing and amnesic effects. Poor grade of sedation 

with obvious excitement and struggling and paddling and attempts to stand was 

found in 20% of animals after midazolam administration. This finding might be 

due to the rapid onset of the drug action and their sudden falling to the ground,  

this results has a great similarity with (9). Propofol is one of the induction  

agents commonly used in goats, as it has a rapid onset and short duration of  

action and cleared rapidly from tissues (21 )  and ( (43 . The induction dose of  

propofol used in this study was 3mg/kg IN as it administered after midazolam 

sedation. This event is supported by (8), (27) and (29), who reported that the 

dose of propofol for induction of general anesthesia in unpremedicated goats 

5.1-5.5 mg/kg, however, a significant decrease (39.7%) in propofol induction 

dose requirements were observed in goats received midazolam. In the present 

study, it was observed that, the full analgesic effect of the propofol attained 

after 5 minutes; this result is in the same line with (8), who reported that the 

full anaesthetic effect of propofol takes 5 minutes to be happened. As rapid 

recovery is desirable in ruminants because extended recumbency enhances the 

risk of tympany and hypoxaemia (21 .) Rapid recovery of swallowing reflex 

minimizes the risk of aspiration of regurgitated rumen content. In this study, 

the full recovery time was 48.6± 1.5 minutes and it is shorter than that reported 

by (9), 54.6 minutes after ketamine/diazepam anaesthesia in goats but 

resembling that recorded by (29), who reported that recovery time is 

significantly shorter after propofol compared with thiopental or ketamine. 

Furthermore, propofol anaesthesia was maintained and persisted for 45 minutes 

(25).  
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Regarding the recovery grade in the present study, it was good,smooth 

and eventful without regurgitation or excitement, this finding is similar to that 

recorded by (29) and disagrees with (9), who reported paddling during 

recovery of goats after diazepam I ketamine anaesthesia as ketamine 

characterized by poor muscle relaxation and muscle tone often increased.  

Also in contrast to that recorded by (25) who stated that, recovery was obtained 

with observation of many adverse effects like struggling, convulsions.  

The period of rumenotomy was 28.2 ± 1.3 minutes from a total  

recovery time (start with the walking and swallowing) of 48.6 ± 1.5  

minutes. This indicated that more than 50% of the total recovery time was  

used as a period of surgical anaesthesia. These results proved that, this  

anesthetic protocol has a good, feasible anesthetic and analgesic effect. A  

similar finding was previously reported (4) and (8). The primary  

disadvantages of propofol are cost, lack of FDA approval (Food and Drug  

Administration), limited shelf life once the ampoule is opened and risk of  

iatrogenic sepsis (18).  

Many selected body reflex were examined during the period of  

sedation or the period of anesthesia in attempt to determine accuracy of  

these reflexes in observation of these anesthesia (15), (30) and (31).  

Concerning the clinical and biochemical changes, heart rate showed a 

non-significant decrease after midazolam sedation, but later on it was 

significantly increased at 10, 20 and 30 minutes after propofol administration. 

These findings are in agreement with (29). The decrease in heart rate after 

midazolam sedation might be attributed to decrease in the muscle tone and 

vasodilatation (22). On the other hand, the cause of increased heart rate during 

propofol anaesthesia is not clear. It is possible that compensatory tachycardia 

could occur as a result of reduced respiration to avoid tissue anoxia. This could 

be true especially the respiratory rate was significantly reduced 10 minutes 

after propofol anaesthesia. There were no significant changes in the rectal 

temperature after sedation or anaesthesia; its values remained within normal 

limits. Serum hepatic enzyme activities including ALT and AST were not 

significantly changed after injection of the combination of midazolam and 

propofol, which support the use of this combination for anaesthesia in sheep 

due to their minimal adverse effects This result supported by (2)( 12) (32) Reid 

Bettschart 1 and Prassinos 3).  

Conclusions  
It was concluded that, the intravenous anesthesia with  

midazolamlpropofol combination in sheep, is a feasible protocol to perform  

short term surgical procedures under field conditions with smooth, rapid 

recovery and without causing adverse effects on clinical status and the  

hepatic enzymatic activities of the anaesthetized sheep.  
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 اىَيخص اىؼشثٚ 

 

انزرسَز انىرَسي انًجزًع نعقبري انًُساسوالو و انجزوثىفىل الجزاء جزاحخ 

فً االغُبو ثبنجطٍ  

 
عبزل يحًىز ثسوي

1
ويحًس يحًسي غبَى  

  2  

 
1 ب، كهُخ انطت انجُطزي، جبيعخ ثُهانجزاحخقظى   

2 ، كهُخ انطت انجُطزي، جبيعخ ثُهبااليزاض انجبغُخقظى    

 

ىؼقبسٙ اىَٞذاصٗالً ٗ ذساعخ ٕ٘ رقٌٞٞ اىزخذٝش اىَغزَغ اىٖذف ٍِ ٕزٓ اى

العشاء ٕزٓ . العشاء عشاؽخ ثبىجطِ فٚ االغْبًمطشٝقخ أٍْخ ىيزخذٝش  اىجشٗث٘ف٘ه

اىذساعخ رٌ اعزخذاً خَغخ اّبس ٍِ االغْبً ىٞغذ ػشبس، ؽقْذ ػِ غشٝق اى٘سٝذ 

اىَٞذاصٗالً دقبئق ٍِ ؽقِ ػقبس  10مغٌ ثؼذ /ٍغٌ  3ثؼقبس اىجشٗث٘ف٘ه ثغشػخ 

رٌ اعشاء ػَيٞخ فزؼ اىنشػ اىَؼزبدح ىيؾٞ٘اّبد خاله فزشح . مغٌ /ٍغٌ 0.6ثغشػخ 

رٌ رقٌٞٞ ٕزٓ اىطشٝقخ ػِ غشٝق قٞبط ٍؼذه ظشثبد اىقيت ٗاىزْفظ ٗدسعخ . اىزخذٝش

. ؽشاسح اىَغزقٌٞ ٗ سدٗد اىفؼو اىَْؼنغخ ىيغغٌ ٗاىزغٞشاد فٚ ّشبغبد اّضَٝبد اىنجذ

أظٖشد اىْزبئظ اُ ػقبس . ٖذئخ ٗ رقٌٞٞ اىزخذٝش ٗ مزىل االفبقخرٌ رغغٞو دسعبد اىز

ٍِ اىؾٞ٘اّبد اىَؾقّ٘خ ، ثبالظبفخ اىٚ اُ  4/5اىَٞذاصٗالً اؽذس رٖذئخ عٞذح فٚ ػذد 

مبُ . ٍِ اىؾٞ٘اّبد اىَؾقّ٘خ 4/5ؽقِ ػقبس اىجشٗث٘ف٘ه اؽذس رخذٝش ّبػٌ ٗػَٞق فٚ 

مبُ . دقٞقخ 28.2اى٘قذ اىغشاؽٚ دقٞقخ ٍٗز٘عػ  48.6ٍز٘عػ ٗقذ االفبقخ اىنيٚ 

ْٕبك صٝبدح عٕ٘شٝخ فٚ ٍؼذه ظشثبد اىقيت ثؼذ ؽقِ اىجشٗث٘ف٘ه ثَْٞب ؽذس اّخفبض 

ٕزٓ . دسعخ ؽشاسح اىَغزقٌٞ ىٌ رزغٞش رغٞشا عٕ٘شٝب. عٕ٘شٙ فٚ ٍؼذه فٚ ٍؼذه اىزْفظ

فٚ ْٕبك اصدٝبد غٞش عٕ٘شٙ . اىَؼذالد ػبدد ٗاقزشثذ ٍِ اىقٌٞ اىطجٞؼٞخ ثؼذ االفبقخ

فقذ . ّشبغبد اّضَٝبد اىنجذ اصْبء فزشح اىزخذٝش ٗاىزٙ رْبقص ػْذ ثذء ٗقذ االفبقخ

ٕ٘  فٚ االغْبً ؼقبسٙ اىَٞذاصٗالً ٗ اىجشٗث٘ف٘هاعزْزظ اُ اىزخذٝش اى٘سٝذٙ ث

ثشٗر٘م٘ه ٍالئٌ العشاء اىؼَيٞبد اىغشاؽٞخ ػيٚ اىَذٙ اىقصٞش رؾذ اىظشٗف 

ذُٗ رأصٞشاد عيجٞخ ػيٚ اىؾبىخ االميْٞٞنٞخ اىَٞذاّٞخ ٍغ افبقخ ّبػَخ ٗ عشٝؼخ ٗ ث

. ّٗشبغبد اّضَٝبد اىنجذ فٚ االغْبً اىَخذسح  
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Abstract 
 

        This work was done to study the effect of rosemary on quality 

parameters of fish fillets. Experimentally, processed fresh fish fillets of 

lates niloticus species were prepared and dipped in rosemary extract 

2%for 60 minutes. The control and treated samples were divided into two 

parts .The first part was chilled till spoilage had occurred and the second 

part was frozen for 12 months. The chilled and frozen samples were 

sensory, chemical and bacteriological examined. The sensory evaluation of 

treated fillets showed that chilled samples were kept desirable for 

appearance, odor and texture till 12 days and rejected at 15th day in 

corresponding to the control rejected at the 6th day. The frozen samples 

were desirable to the 9th months and rejected at 12th months in 

corresponding to control rejected at 6th months. The Peroxide value 

(PV),Thiobarbituric acid value (TBA, mg malondialdehyde /kg) and Total 

Volatile Basic Nitrogen (TVB-Nmg/100g) in treated fillets were 

significantly lower than these of the control( P<0.05). The aerobic plate 

count at 35oC, psychrotrophic count, Coliform (MPN), mould and yeast 

counts were 2.87+ 0.14,2.46 + 0.08, 4.19 + 0.32 in fresh fillets, respectively. 

These counts were significantly lower at p< 0.05 than frozen fillets. Thus, 

the dipping of fish fillets in rosemary extract 2% is recommended as it is 

efficient anti-oxidant and keeps the quality parameters of fish fillets stable 

during chilling and frozen storage. 

 

Introduction 
 

     Freezing and frozen storage have largely been employed to retain fish 

sensory and nutritional properties (8). Cold storage and freezing are the 

normally employed methods for fish preservation, but they don't completely 

inhibit the quality deterioration of fish (14). Nowadays, it is essential to test 

new preservation and decontamination procedures using natural occurring 
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chemicals against important pathogenic bacteria in meat (19). Beside microbial 

reduction capacity, additional criteria, such as consumer acceptance, human 

health aspects, development of antimicrobial resistance and environmental 

safety have to be considered in implementation of chemical decontamination 

(20). Decontamination treatments also must be considered as part of an integral 

food safety system (16). Plant extract treatments have largely shown a positive 

effect on inhibiting the quality loss during the frozen storage of minced and 

filleted fish products (15). In this respect,it is important that consumers prefer 

naturally occurring agents, since green consumerism and use of plant extracts 

is becoming more and more popular (6) .Therefor,there is a great demand to 

screen for suitable natural decontaminants and alternative treatment methods 

(7). For the assurance of food safety, nowadays, consumers are demanding 

food products with natural alternatives to chemical additives and but with 

increased safety, quality and shelf-life. Much attention has been focused on 

extracts from herbs and spices which have been traditionally used to improve 

the sensory, odor or pigment characteristics and extend the shelf-life of foods 

(12). Recent research has been focused on the positive role of antioxidant 

molecules present in the plant (18). Successful applications of plant extract 

treatments have been carried on fish fillets (21). Rosmol-p is a permitted 

ingredient composed from polyphenol compounds and rosmarinic acid that has 

been reported to retard lipid oxidation in fish fillets (3) when employed as a 

pretreatment of a further frozen storage. Therefore, this work was done to study 

the effect of rosemary extract as anti-oxidant and antibacterial by dipping fish 

fillets in rosemary extract with 2% before storage and examined for quality 

parameters during chilling and frozen storage. 
 

 Materials and Methods 
 

Preparation of fish fillets: 

Whole fishes (Lates niloticus,a fresh water fish) were freshly harvested, 

gutted and filleted at fish market, Giza governorate. The fillets were rapidly 

transferred to the Laboratory with minimum of delay. 

 

Preparation of rosemary extract 2% : 

It was prepared at faculty of Agriculture, Department of Chemistry 

with concentration 2% according to the technique recommended by (15). 
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Experimental technique : 

 The prepared fillets were divided into two parts. First part was kept as 

control, the second part was dipped in rosemary extract 2% for 60 minutes. 

Each control and treated part was subdivided into two parts. The first part was 

chilled at refrigerator storage at 4oC and examined every 3 days till spoilage, 

the other part was frozen in deep freeze at –18
 o

C for 12 months and examined 

every 3 months. Both control, chilled and frozen samples were examined  for 

the following: 

 

1-Sensory evaluation: 

It was done according to the technique recommended by (10) as follow: 

 

Sensory attributes Desirable Undesirable 

Appearance Translucent, glossy, 

natural color 

opaque, dull, blood 

stained, discolored 

Texture Firm, elastic soft, plastic 

Odour Marine, fresh, neutral sour, stale, spoiled, putrid 

 

2. Chemical examination: 

Estimation of peroxide value (PV meq/kg) by iodine titration method 

(5), thiobarbituric acid (TBA) value using the distillation method (9) and 

determination of total volatile basic nitrogen (TVB-N) using the distillation 

method (1) were applied.The TBA values were expressed as mg 

malondialdehyde/ kg, while TVB-N were expressed as mg/100 g. 

 

3-Bacteriological examination: 

Samples homogenate was prepared by homogenization of 10 g of the 

examined sample with 90 ml sterile peptone water 0.1%. From fish fillets 

homogenate, serial decimal dilutions up to 10
6
 were performed. The 

microbiological procedures recommended by the American Public Health 

Association (2) were applied as follows Aerobic plate count at 35 C 

(mesophiles) on standard plate count agar (Oxoid; CM 325) with incubation at 

35 
o
C for 48 hrs, Psychrotrophic count on standard plate count agar (Oxoid; 
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CM 325 ) with incubation at 25 
o
C for 48 hrs, Coliforms (MPN) on Lauryle 

sulphate treptose broth and mould and yeast counts on Sabroud dextrose agar 

media. 

 
Results 

 
Table (1):  Sensory evaluation of the examined control and treated fillets 

during refrigeration storage at 4
o
C. 

Parameters 

(Samples) 

Desirable 

(day) 

Undesirable 

(day) 

Control 0-6 9 

Treated  0-12 15 

*=significantly differ at p<0.05 

 

Table (2): Mean values of PV mEQ/kg, TBA value mg mal/ kg and TVB-N 

mg/100 g in control and treated fish fillets samples during refrigeration storage 

at 4 
o
C. 

Samples Day 0 
Day 3 Day 6 Day 9 Day 12 

Day 

15 

C T C T C T C T T 

PV 

3.50+ 

0.011 

8.34 + 

0.02 

4.85+

0.2 

9.5+

0.42 

6.5+0

.2* 

17.7

+0.5

7 

7.60

+0.5 

-- 8.5+

0.45 

11.2+ 

0.05 

TBA value  

0.34 ± 

0.02 

0.96 ± 

0.014 

0.35 

± 

0.013 

1.98 

± 

0.02

1 

0.41 

± 

0.06* 

2.6+

0.34 

0.65 

± 

0.02

1 

-- 0.78 

± 

0.01

3 

0.89 ± 

0.07 

TVB-N  

13.6 ± 

0.23 

15.3 ± 

0.27 

14.5 

± 

0.70 

19.9 

± 

0.60 

16.8 

± 

0.31* 

28.9

+0.2

5 

17.6 

± 

0.04 

-- 19.5 

± 

0.22 

21.8 ± 

0.21 

*Significant differences between the control and treated samples at p<0.05 

C: control fish fillets sample. 

T: treated fish fillets sample.  
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Table (3):  Mean values of aerobic plate count at 35oC, psychrotrophic count, 

coliforms (MPN) and mould and yeast counts log10CFU/g of control and 

treated fish fillets samples during cold storage at 4oC. 

 

Samples 

 

Day 0 

     

Day 3 Day 6 Day 9 Day 12 
Day 

15 

C T C T C T C T T 

Aerobic 

plate 

count at 

35 oC 

3.6+ 

0.40 

3.2+ 

0.31 

2.9+ 

0.22 

5.5+ 

0.30 

4.7+ 

0.51

* 

6.8+ 

0.23 

5.4+ 

042* 

----- 6.5+ 

0.30

* 

6.9± 

0.71 

Psychrotro

phic 

count  

1.57 ± 

0.20 

2.31 ± 

0.012 

2.00 

± 

0.50 

4.76 

± 

0.41 

3.35 

± 

0.31

* 

6.73 

± 

0.13 

4.63 

± 

0.33

* 

------ 4.72 

± 

0.81

* 

5.86 ± 

0.16 

Coliforms 

(MPN)  

0.9 ± 

0.20 

1.20 ± 

0.11 

1.00 

± 

0.50 

2.7 ± 

0.21 

2.1 ± 

0.40

* 

3.6± 

0.20 

2.9 ± 

0.32

* 

------ 3.3 ± 

0.30

* 

3.5 ± 

0.40 

Mould 

and yeast 

count 

2.0+ 

0.55 

2.2+ 

0.40 

2.1+

0.52 

3.6+

0.17 

3.40

+0.4 

3.8+

0.19 

3.5+

0.61 

3.9+ 

0.13 

3.9+

0.14 

4.2+ 

0.53 

*= significantly lower at p<0.05 

 

 

Table (4):  Sensory evaluation of control and treated fish fillets samples during 

frozen storage. 

Parameters 

(samples) 

Desirable 

(month) 

Undesirable 

(month) 

Control 0-3 6 

Tested  0-9 12 
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Table (5):  Mean values of PVmEq/kg, thiobarbituric acid value mg mal/ kg 

and TVB-N mg/100 g in control and treated fish fillets samples during frozen 

storage. 

Samples Day 0 
Month-3 Month 6 Month 9 Month 12 

C T C T C T C T 

PV 
2.50+ 

0.011 

8.78 + 
0.30 

5.45 
+ 

0.45* 

13.01 
+ 0.5 

6.5 + 
0.3* 

21.0+ 
0.67 

7.4 + 
0.5* 

----- 8.8 +  

0.25 

TBA 

value  

0.34 ± 

0.02 

0.795 
± 

0.002 

0.545 
± 

0.032

* 

0.990 
± 

0.030 

0.561 
± 

0.12* 

2.68 
+0.55 

0.695 
± 

0.010

* 

------ 0.918 ± 
0.022 

TVB-N  
13.6 ± 

0.23 

19.8 ± 

0.51 

18.2 

± 

0.82* 

23.9 ± 

0.75 

18.9 ± 

0.77* 

30.25

+ 0.83 

19.3 ± 

0.65* 

----- 22.7 ± 

0.27 

* Significant differences between the control and treated samples at p<0.05 

C : control fish fillets sample. 

T : treated fish fillets sample. 

 

Table (6):   Mean values of aerobic plate count at 35
o
C, psychrotrophic count, 

coliforms (MPN) and mould and yeast counts log10CFU/g of control and 

treated fish fillets samples during frozen storage. 

Micro-organisms  
Day 

0 

Month 3 Month 6 Month 9 Month 12 

C T C T C T C T 

Aerobic plate count at 
35OC 

3.6+ 

0.40 

2.77 ± 

0.26 

2.30 
± 

0.28 

4.40 
± 

0.54 

2.75 
± 

0.27* 

----- 
2.87 ± 

0.22* 
----- 

3.95 ± 

0.63 

Psychrotrophic count 1.57 

± 

0.20 

2.50 ± 
0.32 

2.22 

± 

0.10 

3.25 

± 

0.11 

2.45 

± 

0.32* 

----- 
2.80 ± 
0.31* 

----- 
3.97 ± 
0.12 

Coliforms (MPN) 
0.9 ± 

0.20 

4.23 ± 

0.18 

3.00 
± 

0.14 

5.50 
± 

0.60 

3.00± 

0.06* 
------ 

3.45 ± 

0.46* 
----- 

4.92 ± 

0.50 

Mould and yeast 
counts 

2.0+ 

0.55 

2.85 +  

21 

2.55 
+ 

0.50 

3.72 
+ 

0.92 

3.52 
+ 

0.41 

4.35+ 

0.13 

4.16 + 

0.62 

4.62 + 

0.52 

4.00 + 

0.22 

* Significant differences between the control and treated samples at p<0.05 

C: control fish fillets sample. 

T: treated fish fillets sample. 
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Discussion 
  

The data obtained in table (1) revealed that the sensory evaluation of 

treated fresh fish fillets with rosemary extract 2% during chilling at 4
o
C were 

significantly lower than that of the control at p< 0.05, the treated samples was 

desirable for 12 days in corresponding to 6 days for the control. PV ,TBA 

(malondialdehyde mg /kg and TVB-N (mg/100g) in table (2) declared that the 

PV were 3.50+ 0.011, 8.34+ 0.02, 9.5+ 0.42 at zero day, 3days and 6
th

 day , 

while at the 9
th

 day it was 17.7 + 0.57 which exceed the limit recommended by 

(10-20 rejected) for the control samples. In corresponding the treated samples 

peroxide value were 4.85 + 0.2, 6.5+ 0.2,7.60 + 0.5,8.5 + 0.4 and 11.2+ 0.05 

meq/g ,rejected at 15
th

 day. The TBA-value in control samples were 0.34+ 

0.02, 0.96 + 0.014, 1.98 + 0.021 and 2.6+ 0.34 at 0time, 3 ,6 and  9
th

 days 

respectively while in treated fish fillets with rosemary extract 2% were 0.35+ 

0.013, 0.41 + 0.06, 0.65 + 0.021, 0.78 + 0.013 and 8.9 + 0.07 mg 

malondialdehyde /g fish respectively at 3, 6, 9, 12 and 15
th

 day. The TVB-N in 

control samples were 13.6 + 0.23, 15.3 + 0.27, 19.9 + 0.60 and 28.9 +0.25 

mg/100g fish at zero time,3 ,6 and 9
th

 days respectively in corresponding to 

14.5+ 0.27, 16.8 + 0.31, 17.6 +0.04, 19.5 +0.22 and 21.8 + 0.21 mg/100g fish 

fillets at 3, 6, 9, 12 and 15
th

 days respectively in the treated fillets . It was found 

that the PV, TBA and TVB-N in control samples were significantly higher 

p<0.05 at 6
th

 and 9
th

 day than treated fillets which spoiled at 15
th

 day. The data 

obtained in table (3) showed that the aerobic plate count at 35
o
C, 

psychtrotrophic count, coliforms MPN and mould/yeast counts in log 10 were 

significantly lower p<0.05 in treated fish fillets with rosemary 2% at 6
th

 day 

and 9
th

 day when the control was spoiled . These counts were significantly 

lower in fresh fillets at p< 0.05 than counts of frozen one.As the aerobic plat 

count at 35
o
C of control samples during cold storage at 4

 o
C were 

3.6+0.04,3.2+0.31,5.5+0.30 and 6.8+0.23 at zero day, 3, 6 and 9 days, 

respecthvely, while spoilage occur at 12 and 15 days corresponding to 

2.9+0.22, 4.7+0.15, 5.4+0.42, 6.5+0.30 and 6.9+0.71 for treated samples at 3, 

6, 9, 12 and 15 days. Psychrotrophic count were 1.57+0.20, 2.31+0.012, 

4.76+0.41, 6.73+0.13 for control fish fillets  at zero day 3, 6, and 9 days and 

spoilage occur at 12 and 15 days, while for treated samples the count varies 

from 2.00+0.050, 3.35+0.31, 4.63+0.33, 4.72+09.81 and 5.86+0.16 at 3, 6, 9, 

12 and 15 days of cold storage at 4
 o

C. The coliforms count (MPN) for control 

samples were.9+0.20, 1.20+0.11, 2.7+0.21, 3.6+0.20 at zero day ,3 ,6 and 9 

days before spoilage occur at 12 and 15 days, while the treated samples  

showed range from 1.00+0.50, 2.1+0.40, 2.9+0.32, 3.3+3.30 and 3.5+0.40 

respectively at 3, 6, 9, 12 and 15 days . Mould and yeast count log10 cfu/g of 

control samples during cold storage at 4
 o

C were 2.0+0.55, 2.2+0.40, 3.6+0.17, 
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3.8+0.19, 3.9+0.13 ,respectively, at zero day ,3 ,6 ,9 and 12 days, 

corresponding to 2.1+0.52, 3.40+0.4, 3.5+0.61, 3.9+0.14, and 4.2+ 0.53 for 

treated samples at 3, 6, 9, 12 and 15 days of storage at 4
 o
C. 

 It was cleared that the quality parameters of fresh fish fillets were 

significantly differ than the frozen fillets. This agrees with that reported by ( 23 

) who stated that there are two main problems associated with frozen storage of 

fish: hydrolysis and oxidation of lipids and protein denaturation. These 

problems cause an off taste and a dry and tough texture. Various factors, such 

as the freezing temperature, the rate of freezing and vacuum packaging or 

packaging materials can affect frozen fish quality .Frozen fish are often stored 

in the form of fillets , however ,filleting operations can affect frozen fish 

quality. In this respect, ( 22 ) reported that the surface flesh of live healthy fish 

is considered bacteriologically sterile. The largest concentrations of 

microorganisms are found in the intestine, gills and surface slime. The numbers 

and types of microorganisms found on freshly caught fish are influenced by the 

geographical location of the catch and the season and method of harvest.  

 All the examined samples were within the permissible limits 

recommended by (11) and (13) criteria which is 2.0 x10
5
 /g for psychrotrophic 

count. These organisms are capable of causing spoilage because of two 

important characteristics. First, they are psychrotrophic and thus multiply at 

refrigeration temperatures. Secondly they attack various substances in the fish 

tissue to produce compounds associated with off flavor and off odor (17).  

The data obtained in table (4) showed that the sensory evaluation of fish 

fillets dipped in rosemary extract 2% were significantly differ from the control 

samples . The treated samples stay for 9 months desirable and the control 

samples for 3 months. Lower figures recorded by  (15 ) as the treated fish 

fillets with rosemary extract stay for 7months very good and the control for 5 

months. This result agrees also with the chemical analysis as the pH, TBA ( mg 

malondialdehyde / kg) and TVB-N (mg/100g) of the treated samples were 

significantly differ at p<0.05 than control samples (table 5) where table 

(5)showed that PVwere 2.50+0.011, 8.78+ 0.30, 13.01+0.5, 21.0+ 0.67 at zero 

day, 3, 6, and 9 months, respectively for control samples during frozen storage 

at -18
 o

C, while it was rejected at 12 month of storage. Incorresponding to the 

PV of the treated samples were 5.45+0.45, 6.5+ 0.3, 7.4+ 0.5 and 8.8+0.25 at 3, 

6, 9 and 12 months, respectively. The TBA-value in control samples under 

freezing storage were 0.34+0.02, 0.722+ 0.002, 0.990+ 0.030, 2.68+0.55 at 

zero day, 3, 6 and 9 months, resp.,while the treated samples with rosemary 

extract 2% were 0.545+ 0.032, 0.561+0.12, 0.695+0.010 and 0.918+0.022 mg 

malondialdehyed/g fish respectively at 3, 6, 9 and 12 months. The TVB-N in 

control samples were 13.6+ 0.23, 19.8+ 0.51, 23.9+0.75 and 

30.25+0.83mg/100g at zero time, 3, 6 and 9 months, respectively, in 
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corresponding to 18.2+0.82, 18.9+ 0.77, 19.3+0.65 and 22.7+0.27mg/100g fish 

fillets at 3, 6, 9 and 12 month for treated samples. The results obtained in table 

(6) showed that the mean value of aerobic plat count during freezing storage of 

control samples at -18
o
C varies from 3.6+0.04, 2.77+0.26 and 4.40+0.54 

during zero day, 3 and 6 months, respectively, while there were spoilage of the 

samples at 9 and 12 months. The psychrotrophic count varies from .57+0.20, 

2.50+0.32 and 3.25+0.11 at zero day, 3 and 6 months, resp., and there were 

also spoilage at 9 and 12 months. Coliforms count at zero day, 3 and 6 months 

respectively were 0.9+0.20, 4.23+ 0.18 and 5.50+0.60 and spoilage occur at 9 

and 12 months. Mould and yeast count log10cfu/g of control samples during 

freezing storage at zero time, 3, 6, 9 and 12 months were 2.0+0.55, 2.85+0.21, 

3.72+ 0.92, 4.16+0.62 and 4.62+0.52, respectively. It was found that there was 

significant differences between the control and the treated samples at<0.05,as 

the values of the aerobic plat count at 35
o
C of the treated samples by rosemary 

extract 2% during 3 , 6 , 9 and 12 months were 2.30+0.28, 2.75+0.27, 

2.87+0.22 and  3.95+0.63, respectively. Psychotrophic count varies from 

2.22+0.10, 2.45+0.32, 2.80+0.31 and 3.97+0.12 respectively at zero day, 3, 6, 9 

and 12 months. For coliforms count 3.00+0.14, 3.00+0.06, 3.45+0.46 and 

4.92+0.50, corresponding to 2.55+0.50, 3.52+0.14, 4.16+0.62 and 4.00+0.22 

for mould and yeast count log10cfu/g of treated samples at 3, 6, 9 and 12 

months, respectively.  (4) stated that the plant substances affect microbial cells 

by various antimicrobial mechanisms, including attacking the phospholipids 

bilayer of the cell membrane ,disrupting enzyme systems, compromising the 

genetic material of bacteria ,and forming fatty acid hydroperoxidase caused by 

oxygenation of unsaturated fatty acids. Also, (24) reported that rosemary 

(Rosmarinus officinalis) was effective against gram-positive and gram-negative 

bacteria including listeria monocytogenes, aeromonas hydrophila and 

escherichia coli O157:H7. From the present study, it could be concluded that 

the dipping of fish fillets in rosemary extract 2% is recommended as it 

improves the quality parameters (sensory, chemical and microbial spoilage) 

during frozen storage. 
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 اىَيخص اىؼشثٚ
،،،،انفُهُخ انًجززحربثُز حجخ  اكهُم  انججم عهً  يسح انصالحُخ  فً  االطًبك   ،،،،،  

فبغًخ حظٍ يحًس عهً
1

و  جُهبٌ طُس احًس عفُفً  
2

 

1قغٌ ٍشاقجخ االغزٝخ ميٞخ اىطت اىجٞطشٙ عبٍؼخ ثْٚ ع٘ٝف  
2بقغٌ ٍشاقجخ االغزٝخ ميٞخ اىطت اىجٞطشٙ عبٍؼخ ثْٖ  

رؼزجش األعَبك ٍِ إٌٔ ٍصبدس اىجشٗرِٞ اىؾٞ٘اّٜ ىإلّغبُ مَب رزَٞض 

ىزىل . ًٞ٘ ٗاىفغف٘س ٗاىفٞزبٍْٞبد ٗ اىؼْبصش اىغزائٞخ األخشٙثَؾز٘إب اىؼبىٜ ٍِ اىنبىغ

أعشٝذ ٕزٓ اىذساعخ ىزغؾِٞ اىؾبىخ اىصؾٞخ ىفٞيٞخ عَل قشش اىجٞبض ٗرىل ثبعزخذاً 

%.2اىَ٘اد اىطجٞؼخ ٍضو ٍؾي٘ه ٍبئٚ ٍِ ؽجٔ اميٞو اىغجو  قذ رٌ عَغ ٕزٓ اىؼْٞبد  ٗ 

% 2اميٞو اىغجو  رؾعٞش ٍؾي٘هٍِ ػذد ٍِ اىغ٘ثشٍبسمذ ثَؾبفظخ اىغٞضح ٗمزىل رٌ 

ٗرىل ىذساعخ  اىؾبىخ اىؾغٞخ ( قغٌ اىنَٞٞبء) ثنيٞخ اىضساػخ عبٍؼخ اىقبٕشح

ًٝ٘ ٗأٝعبً أصْبء 15دسعخ ٍئ٘ٝخ ىَذح 4ٗاىَٞنشٗثٞ٘ى٘عٞخ ٗاىنَٞٞبئٞخ أصْبء اىزجشٝذ ػْذ 

. شٖش 12دسعخ ٍئ٘ٝخ ىَذح  18-اىزغَٞذ ػْذ   

 َؼبىغخ ثؾجخ اميٞو اىغجو مبّذ صبىؾخٗقذ دىذ ّزبئظ اىذساعخ اُ اىؼْٞبد اى

أٝبً فٜ اىؼْٞبد غٞش اىَؼبىغخ ٗأصجؾذ اىؼْٞبد  6ًٝ٘ ٍقبسّبً ثـ  12ىالعزٖالك ؽزٚ 

.أٝبً ىيؼْٞبد غٞش اىَؼبىغخ 9ًٝ٘ ٍقبسّبً ثـ  15اىَؼبىغخ غٞش صبىؾخ ىالعزٖالك ثؼذ   

 اىجٞشٗمغٞذ،ؽَط اىضٞ٘ثبسثٞزٞ٘سٝل)ٗثبىْغجخ ىالخزجبساد اىنَٞٞبئٞخ 

فقذ اٗظؾذ اىْزبئظ اُ عَٞغ اىؼْٞبد اىغٞش ( ٗاىْٞزشٗعِٞ اىنيٚ اىَزطبٝش

-شٖ٘سٍِ اىزغَٞذ ػْذ  6ً ا54ًٗٝ٘ ٍِ اىزجشٝذ ػْذ 12ٍؼبىغخاصجؾذ فبعذح ثؼذ

ً 54ًٝ٘ ٍِ اىزجشٝذػْذ 15ثَْٞب اعزَشد اىصالؽٞخ فٚ اىؼْٞبد اىَؼبىغخ ؽزٚ .ً 518

زبئظ اىفؾص اىجنزٞشٝ٘ى٘عٚ اُ اىؼذد مَب اصجزذ ّ .518ً-شٖ٘س ٍِ اىزغَٞذػْذ 9اٗ 

اىنيٚ ىيَٞنشٗثبد مبُ ٝضداد ثبعزَشاس ثضٝبدح ٍذح اىزخضِٝ ع٘اء ثبىزجشٝذ اٗ اىزغَٞذ 

،ٗمبُ ٍؼذه اىضٝبدح امجش مضٞشا فٚ اىؼْٞبد اىغٞش ٍؼبىغخ ٍقبسّخ ثبىؼْٞبد اىَؼبىغخ 

ىخَبئش فٜ اىؼْٞبد ٗأخٞشاً مبُ اىؼذد اىي٘غبسٝزَٚ ىيفطشٝبد ٗا .اميٞو اىغجو ثضٝذ ؽجخ

،  0.40±  2.2،  0.55± 2.0ٕ٘ °4اىغٞش ٍؼبىغخ ٗاىَؾف٘ظخ ػْذ دسعخ ؽشاسح 

ػيٚ  12،  9،  6،  3،  1خاله األٝبً  ±0.13 3.9،  ±0.19 3.8،  0.17.3.6±

± 4.2،  1.4± 3.9،  0.61± 3.5،  0.4± 40ٗ3، 0.52± 2.1اىز٘اىٚ ٍقبسّبً ثزشمٞض 

.ٍِ اىفؾص 12،  9،  6،  3خاله اىًٞ٘ فٚ اىؼْٞبد اىَؼبىغخ  0.53،   

 ثَْٞب رشاٗػ ٍز٘عػ اىؼذد اىنيٚ ىيفطشٝبد ٗاىخَبئش فٜ اىؼْٞبد اىغٞش ٍؼبىغخ -

 0.92± 3.72،  21±  2.85،  0.55± 2.0ٍِ °  18-ٗاىَؾف٘ظخ ػْذ دسعخ ؽشاسح 

ػيٜ اىز٘اىٜ،  12،  6،  3خاله اىًٞ٘ األٗه ٗاىشٖش  ±0.52 4.62،  ±0.13 4.35، 

،  0.41± 3.52،  0.50±2.55مبُ اىؼذد فٜ اىؼْٞبد اىَؼبىغخ ٝزشاٗػ ٍِ  ثَْٞب

ٗثزىل ٗعذ أُ غَظ فٞيٞٔ   .12، 9،  6،  3فٜ اىشٖش  ±0.22 4.00،  ±0.62 4.16

دقٞقخ ىٔ رأصٞش فؼبه فٜ  60ىَذح % 2اميٞو اىغجو ثزشمٞض  األعَبك فٜ ٍؾي٘ه ؽجٔ

.ى٘عٞخ ع٘اء اصْبء اىزجشٝذ اٗ اىزغَٞذرؾغِٞ ؽبىزٖب  اىصؾٞخ ٗاىنَٞٞبئٞخ ٗاىَٞنشٗثٞ٘  
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Abstract 
 

        Inactivated IBR vaccines were prepared using montanide ISA 25, 50 

and 206. Purity, safety and sterility of the prepared vaccines were ensured 

then their potency was evaluated in vaccinated calves using SNT.  

Humoral immune responses to the prepared vaccines were evaluated in 

calves after two doses with two weeks intervals. Protective serum 

neutralizing antibody titer started at 3 weeks post vaccination for both 

montanide ISA 25 and ISA 50 adjuvant IBR vaccines but started at 2nd 

week post vaccination for montanide ISA 206 adjuvant IBR vaccine. These 

protective serum neutralizing antibody titers persisted to 24, 32 and 36 

weeks post vaccination for montanide ISA 25, 50 and 206 adjuvant IBR 

vaccines, respectively. It was concluded that IBR vaccine adjuvant with 

Montanide ISA 206 gave the earliest and longer duration protective 

neutralizing antibody titer. 
 

Introduction 
 

     Infectious bovine rhinotracheitis (IBR) /infectious pustular vulvovaginitis 

(IPV), caused by bovine herpesvirus 1 (BHV-1), is a disease of domestic and 

wild cattle (OIE 2008). IBR is a worldwide distributed disease. It causes 

significant economic losses to the livestock industry either alone or in 

association with other respiratory cattle pathogens [1]. 

In Egypt, IBR virus was isolated for the first time from a respiratory syndrome 

[2].The role of IBR virus infection in cattle and buffalo calves was investigated  

through survey in cattle and ruminants indicated that virus infection is wide 

spread all over Egypt [3], [4], [5], [6] and [7]. Many investigations have 

attempted the use of inactivated vaccines either singly or in combination with 

other viral agents [8] and [9]. They concluded that the use of inactivated 

vaccines for prevention of IBR produced good results. An ideal vaccine would 

be one that could provide more than 90% efficacy within a few weeks of single 

administration of vaccine; protection would be of long duration and of low cost 

[10].  
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The present work aimed to prepare and evaluate the comparative potency of an 

inactivated monovalent IBR vaccine adjuvanted with montanide ISA 25, 50 

and 206 in susceptible calves.  
 

Materials and Methods 
 

1- Virus: 
A local Egyptian IBR virus (Abou-Hammad strain) which was 

previously isolated and identified by [2] and [11]. It was kindly supplied from 

the Rinderpest Like Diseases Department, Veterinary Serum and Vaccine 

Research Institute, Abbasia, Cairo, Egypt. IBR virus was propagated on 

MDBK cell line culture, and the virus suspension was checked for sterility then 

virus titration according to [12]. The virus titer used for vaccine production was 

108 TCID50/ml. It was used in the preparation of a reference inactivated IBR 

virus vaccine. 
 

2- Vaccines: 

The virus suspension was inactivated by 0.01M of Binary 

ethyleneimine (BEI) for 6 hours at 37°C then neutralized by sodium 

thiosulphate (20%) with a final concentration of 10 percent was added to stop 

the action of binary ethyleneimine. Vaccine formulation was done according to 

[13] as follows: the oil phase consisted of mantanide ISA 50 and 206 mixed as 

equal parts of an aqueous and oil phase weight/ weight and mixed thoroughly. 

While mantanide ISA 25 mixed as 25/75 of an aqueous and oil phase weight/ 

weight and mixed thoroughly. 
 

3- Calves and experimental design: 

Twenty susceptible Friesian calves (6 months old), clinically normal, 

healthy and free from antibodies for IBR were used (12 calves for potency, 6 

calves for safety and 2 calves were kept as a control for the experiment). 

Calves used for evaluation of vaccine potency were inoculated with  2ml 

intramuscularly (I/M) from each vaccinal batch and the inoculation was 

repeated after 2 weeks (booster dose), were kept under close observation 

during the whole time of experiment and subjected for serum samples 

collection. 
 

4- Serum samples: 

Serum samples were collected from vaccinated calves weekly for 48 

weeks. The sera were collected and stored at -20°C and inactivated at 56°C for 

30 minutes before being used in the test. 
 

5- Serum neutralization test (SNT):  

SNT was carried out after [14]. 
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Results 

 
Table (1): The antibody titre of vaccinated calves with oily prepared ISA 25 

adjuvanted inactivated IBR vaccine as measured by SNT. 

 

 

 

Weeks post 

vaccination 

Vaccinated animal Non-Vaccinated animal  

1 2 3 4 mean 5 6 mean 

0 0 0 0.3 0.3 0.15 0.3 0.3 0.3 

1st vaccination  

1 0.3 0.45 0.3 0.3 0.3375 0.3 0.3 0.3 

2 0.6 0.6 0.45 0.9 0.6375 0.3 0.3 0.3 

2nd  vaccination(Booster dose) 

3 0.9 0.9 0.9 0.9 0.9 0.3 0.3 0.3 

4 1.2 1.2 0.9 1.2 1.125 0.3 0.3 0.3 

6 1.2 1.5 1.2 1.2 1.275 0.3 0.3 0.3 

8 1.5 1.65 1.2 1.2 1.3875 0.3 0.3 0.3 

12 1.75 1.65 1.2 1.5 1.525 0.3 0.3 0.3 

14 1.75 1.5 1.5 1.5 1.5625 0.3 0.3 0.3 

16 1.65 1.5 1.5 1.2 1.4625 0.3 0.3 0.3 

18 1.5 1.2 1.15 1.2 1.2625 0.3 0.3 0.3 

20 1.2 1.15 1.15 1.15 1.1625 0.3 0.3 0.3 

24 0.9 1.15 0.9 0.9 0.9625 0.3 0.3 0.3 

28 0.6 0.9 0.9 0.6 0. 75 0.3 0.3 0.3 

32 0.45 0.6 0.45 0.45 0. 4875 0.3 0.3 0.3 

36 0.45 0. 45 0.45 0.45 0.45 0.3 0.3 0.3 

40 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

44 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

48 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

* Log10  serum neutralizing antibody titer. 
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Table (2): The antibody titer of vaccinated calves with oily prepared ISA 50 

adjuvanted inactivated IBR vaccine as measured by SNT. 

 
 

Weeks post 

vaccination 

Vaccinated animal Non-Vaccinated animal  

7 8 9 10 mean 5 6 mean 

0 0.3 0 0.3 0.3 0.225 0.3 0.3 0.3 

1st vaccination  

1 0.45 0.3 0.75 0.45 0.4875 0.3 0.3 0.3 

2 0.75 0.45 0.75 0.75 0.675 0.3 0.3 0.3 

2nd  vaccination(Booster dose) 

3 1.2 0.75 1.2 1.5 1.1625 0.3 0.3 0.3 

4 1.75 1.2 1.5 1.75 1.55 0.3 0.3 0.3 

6 1.8 1.5 1.75 1.8 1.7125 0.3 0.3 0.3 

8 1.8 1.8 1.8 1.95 1.8375 0.3 0.3 0.3 

12 1.8 1.85 1.8 2.1 1.9125 0.3 0.3 0.3 

14 1.8 1.8 1.8 1.95 1.8375 0.3 0.3 0.3 

16 1.65 1.65 1.65 1.8 1.6875 0.3 0.3 0.3 

18 1.5 1.5 1.65 1.2 1.4625 0.3 0.3 0.3 

20 1.5 1.5 1.5 1.2 1.425 0.3 0.3 0.3 

24 1.2 1.2 1.15 1.15 1.175 0.3 0.3 0.3 

28 1.15 1.15 0.9 1.15 1.0875 0.3 0.3 0.3 

32 1.15 1.15 0.9 0.9 1.025 0.3 0.3 0.3 

36 0.9 0.75 0.75 0.75 0.7875 0.3 0.3 0.3 

40 0.6 0.6 0.6 0.3 0.525 0.3 0.3 0.3 

44 0.3 0.3 0.6 0.3 0.375 0.3 0.3 0.3 

48 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

* Log10  serum neutralizing antibody titer. 
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Table (3): The antibody titer of vaccinated calves with oily prepared ISA 206 

adjuvanted inactivated IBR vaccine as measured by SNT. 

 

 

Weeks post 

vaccination 

Vaccinated animal Non-Vaccinated animal  

7 8 9 10 mean 5 6 mean 

0 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

1st vaccination  

1 0.6 0.3 0.45 0.6 0.4875 0.3 0.3 0.3 

2 0.9 0.6 0.9 1.2 0.9 0.3 0.3 0.3 

2nd  vaccination(Booster dose) 

3 1.5 1.2 1.5 1.2 1.35 0.3 0.3 0.3 

4 2.1 1.75 1.75 1.2 1.925 0.3 0.3 0.3 

6 2.4 2.1 2.4 2.1 2.25 0.3 0.3 0.3 

8 2.4 2.4 2.4 2.4 2.4 0.3 0.3 0.3 

12 2.25 2.4 2.4 2.25 2.325 0.3 0.3 0.3 

14 2.1 2.25 2.25 2.25 2.2125 0.3 0.3 0.3 

16 2.1 2.1 2.1 2.25 2.1375 0.3 0.3 0.3 

18 1.8 1.95 1.8 1.8 1.8375 0.3 0.3 0.3 

20 1.5 1.8 1.5 1.8 1.65 0.3 0.3 0.3 

24 1.35 1.5 1.35 1.35 1.3875 0.3 0.3 0.3 

28 1.2 1.2 1.2 1.2 1.2 0.3 0.3 0.3 

32 1.2 1.2 0.9 1.2 1.125 0.3 0.3 0.3 

36 0.9 0.9 0.9 1.2 0.975 0.3 0.3 0.3 

40 0.6 0.6 0.45 0.6 0.5625 0.3 0.3 0.3 

44 0.45 0.45 0.3 0.45 0.4125 0.3 0.3 0.3 

48 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

* Log10  serum neutralizing antibody titer. 

 

 

 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

44 

 

 
 

 
 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

45 

 

 
 

Discussion 
  

Adjuvants are considered one of the important factors in vaccine 

formulation so, the progress in vaccine production is directed towards selection 

of the proper adjuvant that can elaborate high and long lasting immunity [15].  

In the present study we have attempted to make comparative 

evaluation of three ready to formulate oil adjuvants of Montanide series. 

Montanide ISA 25, 50   and 206 for development of IBR vaccine production in 

Egypt.  

The humoral immune response to IBR vaccine adjuvant on Montanide 

ISA 25 in vaccinated calves using SNT showed that protective neutralizing 

serum antibody titer (0.9) started from 3rd week post vaccination and persisted 

in protective level until 24 weeks (6 months) as shown in tables (1) and figure 

(1).   These results were similar to those obtained using SNT came along with 

[16], [17] and [18] who reported that the protective level of neutralizing titre 

0.9 against IBR. 

Sera from calves vaccinated with ISA 50 using SNT showed that 

protective neutralizing serum antibody titer started from 3rd week post 

vaccination and persisted in protective level until 32 weeks (8 months) as 

shown in tables (2) and figure (2). These results were similar to those obtained 
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using SNT came along with [19] who reported that the protective level of 

neutralizing titer 1.02 against IBR, and adequate titers of vaccine induced anti 

BHV-1 antibodies could be demonstrated both by SNT up to 180 days post 

vaccination. 

The humoral immune response to IBR vaccine adjuvant on Montanide 

ISA 206 in vaccinated calves using SNT showed that protective neutralizing 

serum antibody titer started from 2nd week post vaccination and persisted in 

protective level until 36 weeks (9 months) as shown in table (3) and figure 

(3).These results obtained using SNT came along with [16], [17] and [18] who 

reported that 0.9 is the protective level of neutralizing titer against IBR virus. 

From the above studies for SNT titers for sera of vaccinated calves with 

different adjuvant we can conclude that the ISA 206 adjuvant vaccine gives 

high, long peak of titer and also get early and long term protective immune 

responses. 
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 اىَيخص اىؼشثٚ

 

 رقُُى يقبرٌ نهقبحبد يثجطخ نفُزوص إنزهبة االَف وانقصجخ انجقزي انًعسي

ثبطزرساو يًزشجبد سَذ انًىَزبَُس    50 , ISA 25 202و .  

 
ججز فكزي انجبجىري

1
و أًٍَ طعُس انهجبء 

1
و إَهبة يصطفً انُحبص 

1
 

و إنهبو عطب االثُبري
2

وزروَش يحًىز 
2  

 

ٍصش -اىقيٞ٘ثٞخ –ثَشزٖش عبٍؼخ ثْٖب  ميٞخ اىطت اىجٞطشٙ قغٌ اىفٞشٗى٘عٞب 1  

ٍصش– اىقبٕشح-اىَؼَو اىَشمضٙ ىيشقبثخ ػيٚ اىيقبؽبد اىجٞطشٝخ ثبىؼجبعٞخ  2  

 

 رٌ رؾعٞش ىقبؽبد ٍضجطخ ىفٞشٗط إىزٖبة االّف ٗاىقصجخ اىجقشٙ اىَؼذٙ

صٝذ اىَّ٘زبّٞذ  ثبعزخذاً ٍَزضعبد  50 , ISA 25 ٗ206 . غبثخ رٌ رقٌٞٞ االعز

اىَْبػٞخ ىيقبؽبد اىَؾعشح فٚ اىؼغ٘ه ثؼذ اػطبئٖب عشػزِٞ ٍِ اىيقبػ ثفبصو صٍْٚ 

رٌ اىزأمذ ٍِ ّقبٗح ٗأٍبُ ٗرؼقٌٞ اىيقبؽبد اىَؾعشح صٌ رٌ رقٌٞٞ فبػيٞخ اىيقبػ . أعج٘ع 2

ٍغز٘ٙ اىؾَبٝخ ىؼٞبسٝخ  ثذأ. اخزجبس اىزؼبده اىَصيٚ فٚ اىؼغ٘ه اىَؾصْخ ثئعزخذاً

اىَؼبدىخ ىيفٞشٗط فٚ اىغٞشً ػْذ االعج٘ع اىضبىش ثؼذ اىؾقِ ىنال ٍِ االعغبً اىَعبدح 

ISA 25 , 50 اىيقبؽبُ اىَضجطبُ ثبعزخذاً ٍَزضعبد صٝذ اىَّ٘زبّٞذ  ٗىنِ ثذأ ثؼذ  

ISAاالعج٘ع اىضبّٚ ىيؾقِ ىيقبػ اىَضجػ ثبعزخذاً ٍَزضط صٝذ اىّ٘زبّٞذ  ىيقبؽبد  206 

ٍغز٘ٙ ٗ قذ اٍزذد فزشح ثقبء . قشٙ اىَؼذٍٙضجطخ ىفٞشٗط إىزٖبة االّف ٗاىقصجخ اىج

ٗ  24اىؾَبٝخ ىؼٞبسٝخ االعغبً اىَعبدح اىَؼبدىخ ىيفٞشٗط فٚ اىغٞشً اىٚ  32   ٗ36 

اىَضجطخ ىفٞشٗط إىزٖبة االّف ٗاىقصجخ اىجقشٙ اىَؼذٙ أعج٘ع ثؼذ اىؾقِ ىيقبؽبد 

رٌ ٗقذ . ػيٚ اىز٘اىٚ ISA 25 ٗ206 , 50 ثبعزخذاً ٍَزضعبد صٝذ اىَّ٘زبّٞذ 

اىَضجػ ىفٞشٗط إىزٖبة االّف ٗاىقصجخ اىجقشٙ اىَؼذٙ ثبعزخذاً اىيقبػ اعزْزبط أُ 

ٍغز٘ٙ اىؾَبٝخ ىؼٞبسٝخ االعغبً اىَعبدح أػطٚ  ISA  206ٍَزضط صٝذ اىَّ٘زبّٞذ 

.اىَؼبدىخ ىيفٞشٗط فٚ اىغٞشً ثأعشع ٍؼذه ىيظٖ٘س ٗ أغ٘ه ٍؼذه ىالعزَشاس  
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Abstract 
 

        Neonatal calf diarrhoea remains one of the most important causes of  

calf mortality and a major disease problem facing livestock that leads to  

great economic losses not only from calf mortality and treatment costs, but  

also from losses in future growth and production. E. coli is one of the most  

lethal bacterial agents causing neonatal calf diarrhoea (calf scour). So, tins  

study throws the lights on the field use of egg yolk as passive immunization  

against E. coli K99 infection and also can be used in treatment of calves  

suffering from colibacillosis in addition to preventive action. There is a  

grateful increase in ELISA antibody titre in cows' dams sera of different  

groups at the 14th day (1/6000-118000) and began to decrease gradually 

till reached (114500) at day of parturition, also there is a sharply increase 

of the serum antibody in offspring of vaccinated cows after ingestion of 

colostrum. So, administration of scour vaccine (Rotavec corona) to 

pregnant cow dams help transfer scour protection to calf via antibody 

reaches colostrum.  

 

Introduction 

 
 

     Enterotoxigenic Escherichia coli (ETEC) IS the mam cause of  

diarrhoea affecting calves less than one week old, the losses caused by  

colibacillosis due to infection with ETEC are measured not only by deaths  

of affected calves but also by losses of weight gains (1).  

The present· work was carried out to evaluate the protective  

potentials of egg yolk antibodies against E. coli K99 diarrhoea in new born  

calves.  
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 Material and Methods 

 

Material: 

 
Hens and Animals:  

A total number of (40) laying red hens (Red Bovans) located at  

Veterinary Serum and Vaccine Research Institute (VSVRI), Abbasia, Cairo, of 

about five months old age were included in the present study. The hens were 

immunized with inactivated three different E. coli K99 vaccine, as a way to 

obtain hyperimmune egg yolk (Ig Y).  

 

Pregnant cows and their offsprings:  

A total number of 30 pregnant Fresian cows at the 7th month of  

pregnancy and their offsprings (of one day old) were used to evaluate the  

protective clinical effects of prepared egg yolk containing Ig Y antibodies  

against E. coli K99 antigen after injection of 3 vaccines (Rota vec - corona  

vaccine, Scour-Guard vaccine and Entero-3 vaccine). All those cows and  

their calves were located in a private dairy farm at Wadi El-Natroun 

govemorate.  

 

Samples: 

 

A. Serum samples:  

They were prepared from the ollected blood of: 

  

1. Hens:  

Blood samples were collected for separation of serum from wing vein  

before and at different periods after immunization with E. coli K99 vaccine.  

 

2. Pregnant cows and their Calves:  

a. Serum samples were taken from pregnant cows before and till time of  

parturition day.  

b. Serum samples were taken from calves before and after suckling or  

drinking of egg yolk weekly till the end of 60 days.  

 

B. Colostrum samples:  

They were taken from recently parturition cows ill a clean sterile  

container on day of parturition.  
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C. Egg yolk samples:  

Eggs were collected before and at different periods after immunization  

of hens with inactivated E. coli K99 vaccine (three previous vaccines) and  

control group. Egg yolks were separated and collected in clean dry screw  

capped bottles and preserved till use.  

D. coli antigen for ELISA test:  

The K99 pilus antigen used for ELISA test was prepared following the  

method reported by (2). Strains were isolated from diarrhoeic  

calves after inoculation on Minca medium and tested for K99 antigen with  

Quevet coli check K99 kit - a rapid immunoassay for detection of K99 in  

animals faeces according to instructions. Laboratories Quelabinc, Batch No.  

643/51B (Quebec) Montreal, Canada (3).  

 

Reagents: 

 

1. Rabbit antibovine IgG conjugated with horse Radish Peroxidase (HRP) 

(Sigma-USA). It was diluted (1:2000) and used according to the  

instructions given by producer. It was used in ELISA test on calves  

sera.  

2. Sheep anti-chicken IgG (H and L) conjugated with Horse Radish  

peroxidase (England). It was diluted (1:2000) and used according to  

the instructions given by the producer and it was used in ELISA for  

chicken sera and egg yolk.  

 

Vaccines: 

 

i. Rota vec corona ®:  

Combined inactivated bovine Rota VlfUS, E. coli K99 and bovine  

coronavirus vaccine. It was supplied by Schering - Plough Animal health,  

USA. It was used as two ml intramuscular for 7 months pregnant cow once  

without booster dose. Also, it was also used to immunize hens for production  

ofhyperimmune egg yolk.  

ii. Scourgaurd ®:  

It was supplied by Pfizer Company, USA. Batch Number A130046. It  

was used as two ml intramuscular (IIM) only for pregnant cow, two months  

before calving. Boostering after two weeks from the first inoculation. Also, it  

was used also to immunize hens for production ofhyperimmune egg yolk.  

iii. Entero-3 ®:  

Inactivated polyvalent Entero-3 vaccme contains Rota and Corona  

viruses as well as E. coli K99 strains with alum hydragel as adjuvant. It was  

used for vaccination of pregnant cow dams 2 months before delivery (four ml  
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IIM) and boostered after 2 weeks. Also, it was used to immunize hens for  

production ofhyperimmune egg yolk.  

 

Material used for ELISA technique:  

1- Phosphate buffer saline (PBS).  

2- Carbonate bicarbonate buffer (Coating buffer).  

3- Blocking buffer.  

4- Dilution buffer. 

5- Washing buffer.  

6- Preparation of substrate.  

7- Stopping solution. 

 

Ouevet coli check K99 kit:  

Rapid immunoassay for the detection of K99 in animal faeces used  

according to instructions (3).  

 

Methods: 
 

(1) Design of hens inoculation with different vaccines:  

A total number of 40 laying hens (5 months old) were divided into (4)  

groups each of 10 hens as shown in the following table:  

 

1. First group:  

Each bird immunized intramuscularly at different sites of the breast  

with 1 ml of Rota vec corona vaccine.  

 

2. Second group:  

Each bird immunized intramuscularly at different sites of the breast  

with 1 ml of Scour-guard vaccine.  

 

3. Third group:  

Each bird immunized intramuscularly at different sites of the breast  

with 1 ml of Entero-3 vaccine.  

 

4. Fourth group:  

It was kept as negative control without any injections. Inoculation was 

done according to the method of (4) and (5).  
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Scheme of inoculation of hens by three different vaccines 

 

 

Vaccinated Groups 

Inoculation weeks 

0 6 14 22 30 

Group (1) Rota vec corona + + + + + 

Group (2) Scour -Guard + + + + + 

Group (3) Entero-3 + + + + + 

Group (4) Control -ve - - - - - 

+ : Inoculation time 

 

 

 
B. Samples:  

1- Blood samples for serum separation and eggs of inoculated hens were  

collected just before vaccination and every week till one month from  

the last inoculation.  

2- Serum sample of each hen was separated, aliquoted in small capped  

tube and freezed at -20°C till testing.  

3- Egg yolks were separated, weighed, processed, pooled and then stored 

at -20°C till testing.  

 

(2) Determination of specific antibody titre against E. coli (K99) in  

chicken serum, egg yolk, pregnant cow dams and their offspring sera by  

Enzyme Linked Immunosorbent Assay (ELISA):  

This test was done for determination of specific antibodies titre 

against bovine E. coli K99 vaccine (previous 3 different vaccines) in serum and  

pooled egg yolk sample according to (6).  

 

1. Preparation of E. coli K99 Antigen:  

It was performed by inoculation of Minca Vitox agar media (PH 7.5)  

according to (7) with E. coli K99+ strain. Two colonies and a portion of growth 

in an area of confluence were tested 'per isolate by the test kit. Positive isolates 

were furtherly grown on minca media, reidentified and harvested. Extraction of 

E. coli K99 antigen was done according to methods of (3). Purification was 

checked by polyacrylamide gel electrophoresis and the used antigen gave one 

band at a molecular weight of 18.5 kDa.  
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(3) Immunization of pregnant cow dams against E. coli K99 infection:  

Thirty pregnant cow dams 2 months before parturition were divided  

into two main groups (15 cows for each group):  

 

1. Group one:  

Fifteen cows were divided into three subgroups each of (5) cows: 

  

a. First subgroup:  

It was vaccinated by Rota vec corona vaccine as 2 ml intramuscular  

without booster dose according to instruction of manufacturer. 

  

b. Second subgroup:  

It was vaccinated by Scour-Guard vaccine as 2 ml intramuscular and  

boostered after 2 weeks.  

 

c. Third subgroup:  

It was vaccinated by Entero-3 vaccme as 4 ml intramuscular and  

boostered after 2 weeks. 

  

2. Group Two:  

The other 2nd group (15 cow) was kept as control negative for  

vaccinated cow dams (we well use their offsprings for determination of the  

efficacy of prepared Ig Y in protection against E. coli infection.  

 

 

A. Field evaluation of egg yolk in newly born calves as source of passive  

immunization against E. coli 1(99 infection:  

All calves under experimental study were clinically observed till the  

period of experiment and these animals were below 30 days age.  

The first three groups, each group of 4 newly born calves of non-  

vaccinated dams were deprived from colostral antibodies and received milk  

mixed with egg yolk (20 ml yolk/calf) mixed with (1.5 - 2.0 kg milk)  

twice/day for 21 days then calves fed on milk only according to their body  

weight (normal feeding schedule in the farm).  

 

1. First group:  

Four newly born calves suckled Ig Y produced by hens inoculated 

with Rota vec corona vaccine. 
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2. Second group:  

Four newly born calves suckled IgY produced by hens inoculated with  

Scour-Guard vaccine.  

 

3. Third group:  

Four newly born calves suckled IgY produced by hens inoculated with  

Entero- 3 vaccine.  

 

4. Fourth group:  

The last group (3 newly born calves) kept as negative control (suckled  

their mother colostrums) deprived from E. coli K99 antibody.  

 

B. Field evaluation of egg yolk:  

*  All calves groups were kept under observation for morbidity and 

mortality, general health conditions and undesirable symptoms or clinical 

manifestation releated to E. Coli infection. 

* Calves groups of control groups who showed positive result severe  

diarrhoea against E. coli K99 were taken IgY two times daily (every 12  

hours as one egg yolk/day) for 21 days and these calves were kept  

under observation and faecal samples were taken and examine by  

Quevet E. coli K99 check kit (their age was below 30 days) according  

to methods of (4) and (8). 

 

Results 

 
1. Determination (measurement) of mean antibody titre against E. coli  

K 99 infection estimated by ELISA in serum and egg yolk of different  

groups of hens:  

From the three different groups of vaccinated hens sera and egg yolk 

were collected, pooled, page then antibody titres were measured by ELISA. 

Results are shown in table (1), Fig. (1) revealed that: Antibody titre of hens in 

sera and egg yolk table (1): 

(1) Hens of first group: that received Rotavec corona vaccine showed mild 

increase of antibody titre against E. coli K99 in senun (1/1120) and egg yolk 

(1/950) after 6 weeks of vaccine inoculation then increased gradually reaching 

in senun (1/7200) and egg yolk (1/6450) after (14) weeks (second booster dose) 

and then increased till reached their maximum level at 22 weeks in senun 

(1113150) and egg yolk (1111450) and then remain stable till the end of the 

experiment.  
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(2) Hens of second group: that received scour guard vaccine showed mild 

increase of antibody titre in senun (1/1100) and egg yolk (1/850) after 6 weeks 

of vaccine inoculation then increased gradually reaching in senun (1/6400) and 

in egg yolk (1/5440) after 14 weeks post inoculation reached their maximum 

level at 22 weeks in serum (1112100) and egg yolk (1111100) and then 

remained stable Table (1), Fig. (1).  

(3) Hens of third group: that received Entero-3 vaccme showed mild increase 

of antibody titre in senun (1/900) and egg yolk (1/800) after 6 weeks of 

inoculation then increased gradually reaching in senun (1/5600) and in egg 

yolk (1/4500) after 14 weeks of inoculation and reached their maximum level 

at 22 weeks in senun (1/10520) and egg yolk (1110200) and remained stable 

till the end of the experiment (Table 1, Fig. 1).  

 

Table (1): Correlation between titers of E. coli K99 antibody in sera and yolk 

of different groups of hens. 

Time of 

Inoculation 

(Weeks) 

Group (1) Group (2) Group (3) Group (4) 

Serum Egg 

yolk 
Serum Egg 

yolk 
Serum Egg 

yolk 
Serum Egg 

yolk 

0 100  80  60  60  80  60  60  80  

6 1120  950  1100  850  900  800  80  80  

14 7200  6450  6400  5440  5600  4500  80  110  

22 13150  11450  12100  11100  10520  10200  125  80  

30 12000  11000  11500  10500  10000  9500  80  160  

 Group (1): Rota vec corona.    Group (2): Scour-Guard.     Group (3): Entero-3.  

Group (4): Negative control.  

The correlation between serum and egg yolk was similar.  
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2. Field evaluation of vaccines against E. coli K99 pregnant cows and  

their offsprings:  

Determination of mean ELISA antibody titre against E. coli K99  

infection in cow dams sera of different group:  

Group (1):  

The results in group one revealed as in table (2) and Fig. (2) that at (0) 

day before vaccination, antibody titre was > 50'0 then increased gradually after 

vaccination and reached 1/8000 at (14) days then began to decrease gradually 

till reached 1/6000 at time of parturition.  

Group (2):  

Our results showed that in table (2) and Fig. (2) that at (0) day before 

vaccination, antibody titre was > 500 then increased gradually after vaccination 

and reached 117000 at (14) days, then began to decrease gradually till day of 

parturition and reached 1/5000.  

Group (3):  

The results of group three tabulated in Table (2) andFig. (2) 

documented that at (0) day before vaccination, antibody titre was> 600 then 

increased gradually at 14 days (booster dose) and began to decrease gradually 

till reached 1/4500 at day of parturition.  
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Also, in Table (3) and Fig. (3) the main anti-E. coli K99 antibody titre 

in colostrum of vaccinated cow reached 1117000, 1114000, and 1112500 for 

groups who received Rotavec corona, scourguard and entero-3 vaccines, 

respectively.  

 
Table (2): Mean ELISA antibody titre against E. coli K99 infection in 

vaccinated cow dams sera.  

Days  
Vaccinated cows  

Group (1)  Group (2)  Group (3)  Control -ve  

0  > 500  > 500  > 600  1000  

7  7000  2000  1500  1000  

14 *  8000  7000 *  6000 *  1000  

21  7500  6500  5500  500  

28  7000  6200  5000  400  

35  6800  6000  4800  300  

42  6500  5500  4750  200  

49  6300  5300  4600  150  

Parturition day  6000  5000  4500  > 50  

Booster dose for both group (2 and 3) only  

 
Table (3): Mean ELISA antibody titre against E. coli K99 of colostrums  

Time  Group (1)  Group (2)  Group (3)  Group (4)  

Parturition day  17000  14000  12500  > 500  
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3. Determination of mean ELISA antibody titre against E. coli 1(99 in  

calves sera of vaccinated dams (received colostrum) in different  

groups: 

Group (1):  

Regarding to the first group, the results showed that at 0 day before 

suckling, antibody titre was> 50 then increased gradually after suckling and 

reached 116000 at 1 day and began to decrease gradually till reached 11460 at 

60 days (Table 4, Fig. 4).  

Group (2):  

The results of second group cleared that in table (4) and Fig. (4), at 0 

day before suckling, antibody titre was> 50 then increased gradually and 

reached 114550 at 1 day and began to decrease gradually till reached 11290 at 

60 days.  

Group (3):  

Our results for third group proved that at 0 day before suckling, 

antibody titre was> 50 then increased gradually till reached 114490 at 1 day 

and then began to decrease gradually till reached 11245 at 60 days. 

Group (4):  

The results of forth group tabulated in Table (4) and Fig. (4) 

illustrated that at 0 day before suckling antibody titre was 11490 and at 1 day 

was 11495.  

 
Table (4): Mean ELISA antibody titre against E. coli K99 in calves sera of born 

to vaccinated dams.  

Time  
Vaccinated cows  

(1)   (2)  (3)  -ve Control  

0 day before 

suckling 
> 50 > 50 > 50 490  

1 day after 

suckling  
6000 4550  4490  495 

7 days  6000 4600  3840  480  

14 days  5520 4200  3450  390 

21 days  5040  3090  3010  > 250 

28 days  3500  2940  2520  > 200  

35 days  1995  1760  2520  > 100  

42 days  1560  1150  995 > 50 

49 days  750  680  580  > 50  

60 days 460 290 245 > 50 
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The antibody titres in calves sera in group four (-ve control) whose  

take egg yolk only not detected because it does not absorb from the small  

intestine.  

 

 

 
 

 

Discussion 
  

The current study aimed to compare the different inoculation by  

three different vaccines against E. coli K99 infection (Rotavec corona  

vaccine, Scourgaurd vaccine and Entero-3 vaccine) for obtaining the  

highest concentration of anti-E. coli antibodies IgY.  

In Table (1) and Fig. (1) showed that there is a similarity in serum  

and egg yolk of different groups of hens and these results are in agreement  

with (9) and (10).  

So, it could be recommended to inject hens by Rotavec corona  

vaccine and booster injection every two months in order to obtain stable  

steady titre all the season of laying hens (7)  and (11).  

Concerning with the detectable antibody titre against E. coli K99  

infection in cow dams sera of different groups (Table 2, Fig. 2), it is clear  

that there is a gradual increase at 14th day (1/6000-118000) and began to  
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decrease gradually till reached (1/4500) at day of parturition and these  

results are in coordinated with that obtained by (12) and (13).  

Also, the previous results revealed that there are an increase in  

antibody level of all groups of vaccinated cow dams and their off springs  

little more in animals who received Rotavec corona vaccine as they showed  

excellent antibody titre against E. coli K99 with only single dose of vaccine  

as it seen to be more economic and less stress on pregnant cow dam.  

In offspring of their vaccinated cows, the serum antibody titre was  

sharply increased after ingestion of colostnun where the main anti-E. coli  

K99 antibody titre in colostnun of vaccinated cow reached 1117000, 1/14000, 

1112500 for groups who received Rotavec corona, Scourgaurd and  

Entero-3 vaccines respectively (Table 3, Fig. 3).  

In this field, many authors have reported the importance of colostnun  

as the only effective tool for preventing calf diseases in the first days of life  

(their critical period) (1) and (11).  

In Table (4) and Fig. (4) clarify that there is no detection of titres in  

calves sera in group four (-ve control) whose take egg yolk only because it  

does not absorb from the small intestine. These results are in parallel with  

that obtained by (5) and (8).  

Control negative calves deprived colostnun and who showed scour  

due to E. coli infection designed by Quevet E. coli K99 check kit who  

received Ig Y as two egg per day with milk show rapid recovery of  

diarrhoea per 2-3 days. No undesirable symptoms, normal body weight  

gain. These results were supported by previous work of (4), (5) and (8).  

By the end of the result of this study, it is advisable to use egg yolk  

as a tool for prevention and treatment of enteric colibacillosis in calves  

where the use of immunoglobulin IgY technology is less costly, non-  

invasive, fast sample and high efficient to produce polyclonal antibodies  

(Poison, 1980 and Stack, 1996).  

It could be concluded that:  

1. Sound management practices including vaccination (the best by 

Rotavec corona vaccine) and calves receive adequately colostnun 

within the first  

2-6 hours of life can greatly reduce the incidence of scour.  

2. Also administration of scour vaccine as (Rotavec corona, Scour-guard,  

and Entero-3 vaccines) to pregnant cow dams help transfer scour  

protection to calf via antibody reach colostrum.  

3. Egg yolk IgY can be used in treatment of calves showing E. coli K99  

infection in addition to preventive action.  
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Abstract 
 

Bovine Rotavirus (BRV) is a major cause of neonatal calf diarrhea 

throughout the world. The effects of different concentration of interferon 

(IFN) (10, 100, 500 and 1000 U/ ml) on Rotavirus were studied. The results 

showed that IFN decreased virus cytopathic effect, virus replication, virus 

titer and virus RNA. The effect of IFN on the virus was dose dependent 

manner and the maximum effect was seen at the concentrations 1000 

U/ml. In conclusion, IFN could be used as inhibitor of BRV. 

         

Introduction 
 

     Group A rotaviruses are segmented double-stranded RNA viruses that 

cause severe dehydrating diarrhea in human and animals worldwide (1). The 

viruses replicate primarily in mature enterocytes of the small intestine, but 

viremia and systemic infections are well documented in both humans and 

animals (2). Bovine-like rotavirus strains had been isolated from symptomatic 

infants in Italy (3) and neonates in India (4). Genetic analysis identified the 

later strains as likely natural reassortants between human and bovine 

rotaviruses. Typical rotavirus types in human are G1-4 and G9 combined to 

P[8] or P[4]. Strains with common bovine G types, such as G8 and G10, have 

been identified in children with diarrhea suggesting a zoonotic transmission (5, 

6, and 7). Interferons are cytokines that were discovered over 50 years ago for 

their ability to interfere with viral replication. They are broad-spectrum, 

antiviral agents. An important signal is the accumulation of double-stranded 

RNA, a product of RNA and DNA virus replication (8, 9, and 10).  

The best-characterized IFN-inducible cellular components are PKR and the 2'–

5' oligoadenylate synthetases. Other factors may be involved, especially 

molecules that regulate the cell cycle or cell death and thereby limit virus 

replication (11, 12).  

IFN response plays an important role in protection against rotavirus natural 

disease. Early studies showed that levels of type I and II interferon are elevated 
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in rotavirus-infected children and animals (13, 14, 15, and 16). Interferons also 

inhibited rotavirus infection in human intestinal HT-29 and CaCo-2 cells when 

the cells were treated 24 h or more prior to infection (17). Therefore this study 

was designed to demonstrate the effect of interferon on Rotavirus replication 

post-infection. 
 

 Material and Methods 
 

1-Cells and Viruses:  

 

Rhesus monkey kidney fetal (MA104) cells were obtained from 

American Type Culture Collection (ATCC). Bovine Rotavirus (NCDV) was 

obtained from Department of Veterinary Sciences, South Dakota State 

University, USA. The virus was propagated in MA104 cells. The titer of stock 

rotavirus was determined by plaque assay in MA104 cells and expressed as 

PFU per milliliter as described previously (18). 

 

2- Recombinant human IFN-alpha (Sigma): 

It was prepared according to manufacturer’s instruction 

and stored at –80
o
C in small aliquots.  

 

3- Effect of IFN on BRV cytopathic effect: 

  

Confluent monolayers of  MA104 distributed in 24 wells cell culture 

plates were infected with trypsin-activated BRV at a multiplicity of infection 

(MOI) of 4000 PFU/ 106 cells. After adsorption, the cultures were washed with 

GKN and refed with serum-free MEM containing different concentration of 

interferon (10, 100, 500, or 1000 U/ml) and 0.5 µg/ml trypsin. Treated non-

infected and non-treated infected cells were maintained for control. The plates 

were incubated at 37oC in 5% CO2 incubator for 3 days with daily observation 

for the development of specific BRV CPE.  

 

4- Effect of IFN on BRV replication: 

 

Confluent monolayers of MA104 were infected with 4000 PFU/ 106 

cells of BRV. After adsorption, the inoculum was removed and the cells were 

overlaid with 2x media containing 0.8% seaplaque agarose and different 

concentration of interferon and 5 µg/ml trypsin. Controls were carried out on a 

mock infected cultures supplemented with DMEM or interferon as well as 
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virus infected cultures. The cultures were examined after 5 days of incubation 

at 37oC in 5% CO2 condition by fixation with 10% formol saline and staining 

with crystal violet 0.1%. (18) 

 

 

5- Effect of IFN on BRV titer:  

 

MA104 cells, grown in 24 wells plates, were infected with trypsin-

treated BRV at MOI of 4000 PFU/ 106 cells for 1 h at 37oC. The infected cells 

then were treated with 10, 100, 500, or 1000 U/ml of IFN. The cells were 

incubated for 72 h at 37oC. At time intervals of 72h pi, both supernatants and 

monolayers were harvested, submitted to three cycles of freezing/thawing. The 

viral titers were determined using plaque assay.  

 

6- Real-time quantitative PCR (qRT-PCR):  

 

Total RNA was extracted from BRV infected MA104 cells, 72h pi, 

using QIAampR viral RNA Mini kit (Qiagen) according to the manufacturer’s 

instruction. The extracted dsRNA of BRV were denatured by heating at 95oC 

for 5 min and then chilled on ice for 5 min. The cDNA was generated by 

reverse transcription using random hexamers with SuperScript III RT 

(Invitrogen). Real-time PCRs were carried out using SYBR green PCR master 

mix (Roche, Molecular Biochemicals) and primers VP6-Fw1:                                  

5` GGATGTCCTGTACTCCTTGTCAAAA 3` and rev1: 5` 

TCCAGTTTGGAACTCATTTCC 3`. Each sample was analyzed by PCR, in 

duplicate wells. Negative and positive controls were included. Thermal cycling 

conditions: 2 min at 50°C, 10 min at 95°C, and 40 cycles of 15 s at 95°C and 1 

min at 60°C. Reactions were run in Stratagene MX3000 real-time PCR. The 

specificity of the reactions was determined by melting curve analysis of the 

amplicons. Real-time fluorescence measurements were taken and a threshold 

cycle (CT) value for each sample was calculated by determining the end point 

at which the fluorescence exceeds a threshold limit. (19). 
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Results 

 
Effect of IFN on cytopathic effect of BRV:   

 

When the MA104 monolayers were treated with IFN after infection 

with BRV, interferon had a clear effect on the intensity or progression of CPE 

in comparison to infected non-treated cultures with dose dependent manner.  

Low concentrations of IFN (10, 100U) had no effect on the rate of 

cytopathic effect of BRV,while high concentrations were able to reduce the 

intensity of BRV cytopathic effect (500, 1000U). Intact cell monolayers were 

observed in wells incubated with 1000 U (Figure 1). 

 
 

 

 
 

Figure 1: Effect of interferon on cytopathic effect of BRV: A- Normal 

cells showing confluent monolayer cell sheath. B- Virus infected cells showing 

complete rounding and lysis of MA104 monolayer sheet. C- Virus infected 

treated cells with 1000 U interferon showing rounding and aggregation of cells. 

Inverted microscope X 100. 
 

      Effect of IFN on plaques of BRV:  

  

It was observed that after 5 days of incubation at 37oC, there was a 

dose-dependent decrease in the number of plaques with respect to the 

concentration of IFN added. Low concentrations of IFN (10, 100U) didn’t 

reduce the number of BRV plaques; while high concentrations (500, 1000U) 

were able to reduce the number of plaques (Table 1 and Figure 2). 
  

                                                                                                                                                                                                         

A B 
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Figure 2: Inhibition of BRV replication by interferon: The effect was 

determined by treatment of MA104 cells with different concentration of IFN 

post infection using plaque assay: there is difference in number of plaques with 

dose-dependent decrease. 
 

 

 

Table 1: Effect of interferon on plaque number of BRV.  

 Virus 

control 

Interferon concentration 

10 100 500 1000 

Number of 

plaques 

4000 PFU 4000 4000 46.3 ± 

4.37 

18.6 ± 

1.76 

Log 10 PFU 3.6 3.6 3.6 1.7 1.3 

Reduction Log 10 

PFU 

- 0 0 1.9 2.3 

The table displays the mean values of number of plaques ± the standard errors 

from three experiments. 

* Reduction in plaques was determined by Log 10 PFU in virus control – Log 

10 PFU of treated cells with different concentration of interferon. 
 

Effect of interferon on titer of BRV: IFN-alpha treatment decreased BRV 

yields and the virus inhibition was dose dependent. There was significant 

decrease in virus titer in supernatant by 1.3 and 2.3 logs when the MA104 cells 

were treated with 100 and 500U IFN respectively.  

Mock infected cells Virus control Virus + 10 U 

IFN 

Virus + 100 

U IFN 
Virus + 500 

U IFN 

Virus + 1000 

U IFN 
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There was no virus detected in supernatant when the cells treated with 1000U 

IFN. Also it was observed that IFN had the ability to decrease virus titer in cell 

associated by 0.9 and 1.5 in virus infected and treated cells with 500 and 

1000U IFN respectively (Table 2 and Figure 3). 
 

Table 2: Effect of IFN-alpha on titer of BRV. 

The table represents the virus titers (Log 10 PFU/ml). 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 
Virus 

control 

Interferon concentration 

10 100 500 1000 

Supernatant 4.6 4.5 3.3 2.3 0 

Cell associated 5.5 5.5 5.3 4.6 4 

Figure 3: Effect of interferon on titer of BRV 
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Effect of IFN on Rotavirus RNA:  

The viral RNA was extracted from both BRV infected treated and 

infected non treated cells 72 h post-infection. At concentrations 500 and 1000 

U of IFN, there was decrease in viral RNA. While, little difference in amount of 

RNA in virus infected not treated and virus infected treated cells with 10 and 100 

U of IFN, data not shown.  

   

Discussion 

 

Rotaviruses, a genus of the Reoviridae family, are classified into 

seven groups (A–G). It causes world-wide acute viral gastroenteritis in young 

animals and children (20). Rotavirus-induced immuneresponses, especially the 

T and B cell responses, have been extensively characterized; however, little is 

known about innate immune mechanisms involved in the control of rotavirus 

infection.   

To test the effect of IFN on rotavirus replication post infection, the 

MA104 cells were treated with different concentration of IFN. It was observed 

that IFN had a clear effect on the intensity or progression of CPE, plaque 

number and virus titer of BRV in comparison to infected non-treated cultures 

with dose dependent manner. As seen in Fig1, 2 and 3, and in table 1 and 2, 

MA104 cells were effectively protected, in a concentration-dependent manner, 

against BRV infection by IFN. To study the antiviral role of IFN on RNA 

production level of BRV. The most advanced and accurate method; real time 

quantitative RT-PCR was done. With this approach, viral RNA level in BRV 

infected cells was decreased.  

The action of IFN on rotavirus was previously tested on MA104 cells 

by incubation of cells with IFN at 37°C overnight before inoculation with BRV 

(21) and IFN inhibited the virus replication. Similar results were recorded by 

(22) who reported that IFN inhibit rotavirus replication and the inhibition was 

dependent on the IFN concentration. IFN was used to successfully treat 

rotavirus diarrhea in bovine and porcine models (23, 24). Exogenous IFN is 

effective in preventing and treating biliary and liver disease in RRV-infected 

newborn mice (25). Using IFN signaling-deficient mouse models, oral RRV 

infection in suckling mice could result in a prolonged disseminated infection in 

multiple extra-intestinal organs, including liver, bile duct, pancreas, and 

mesenteric lymph nodes and a lethal systemic disease (25).  

On the other hand, most wild type rotavirus strains reported to 

efficiently suppress IFN responses. In suckling mice, IFNs appear to have little 

if any effect on the course of diarrhea or virus shedding during rotavirus 

infection (26, 27). It has recently been shown that rotavirus nonstructural 
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protein NSP1 can interact with interferon regulatory factors 3 and 7 (IRF3 and 

IRF7) and enhance their degradation (28, 29). The mammalian rotaviruses have 

evolved specific mechanisms to evade the Type I IFN antiviral response. 

Rotavirus likely represses the IFN response by at least 4 mechanisms. Bovine 

rotavirus replication in primary ECK cells is extremely resistant to interferon 

(30). These results suggest that repression of the IFN response is dependent on 

both the rotavirus strain and the cell type. The role for IFN is virus strain-

specific (31).  

In conclusion, it appears that IFN plays an important role in limiting 

infection of rotavirus; however, this effect varies significantly among 

concentration of IFN. Further studies on the effect of interferon on BRV at 

different time in-vivo (lab animal and natural host), on rotavirus protein 

expression need to be done. 
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 رأثُز األَززفُزوٌ عهً فُزوص انزورب انجقزي

 
ثىانُشَس عجسانقبزر انشُدا

1
، شًُبء يحًس جالل يحًس يُصىر

1
يحًس انظُس يحًس ،

2
 

ٍصــــــــش -اىضقبصٝق -عبٍؼخ اىضقبصٝق -ميٞخ اىطت اىجٞطشٙ -قغٌ اىفٞشٗى٘عٞب
1
 

ٍصــــــــش -صٝقاىضقب -عبٍؼخ اىضقبصٝق -ميٞخ اىطت اىجٞطشٙ -زشمخقغٌ األٍشاض اىَش* 
2

 

 

 

 انًهرص انعزثً

 

عٖبه فٚ اىؼغ٘ه الٍِ إٌٔ اىؼ٘اٍو اىَغججخ ىاىجقشٙ  ؼزجش فٞشٗط اىشٗربٝ

ىقذ اعشٛ ٕزا اىجؾش ىذساعخ رأصٞش االّزشفٞشُٗ . ؽذٝضخ اى٘الدح فٚ عَٞغ أّؾبء اىؼبىٌ

. ٗؽذح ىنو ٍيٚ ػيٚ رنبصش فٞشٗط اىشٗرب 1000ٗ  500، 100، 10ثبىزشمٞضاد 

ّغجخ اىزأصٞش اىعبس ىفٞشٗط اىشٗرب ػيٚ اىْزبئظ اُ االّزشفٞشُٗ ٝؤصش ػيٚ  ٗأظٖشد

ٗمبُ رأصٞش اإلّزشفٞشُٗ ػيٚ . ٗاىؾَط اىْ٘ٗٙ ػٞبسٝخ اىفٞشٗطٗمزىل ػيٚ  اىخالٝب

 1000اىفٞشٗط ثطشٝقخ رؼزَذ ػيٚ اىغشػخ، ؽٞش اُ اىزأصٞش مبُ ٍيؾ٘ظب ػْذ اىزشمٞض 

 .شُٗ مَضجػ ىزنبصش فٞشٗط اىشٗربَٝنِ اعزخذاً االّزشفٞ. ٗؽذح ىنو ٍيٚ
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Abstract 
 

        This study is designed to investigate the genotoxic effect of Sodium 

metabisulphite which is used as antimicrobial substance in foods. Sixty 

rats classified to three groups. First group used as control; second and 

third group was given 1/20 and 1/10 LD50 of SMB respectively (orally via 

stomach tube). Serum samples used for detection of liver and kidney 

functions. Bone marrow was used for genotoxic effect. Histopathological 

examination was performed in liver and kidney tissue. Results showed 

increase level of serum Alanine aminotransferase (ALT), Aspartat 

aminotransferase (ALT), urea and creatnine. The recorded structural 

chromosomal aberrations were acentromeric, deletion, break, fragment, 

ring and sticky, while the numerical chromosomal aberrations were 

hyperploids and polyploidy. It can be concluded that SMB have genotoxic 

effect on albino rats.  
 

Introduction 
 

     Many methods were improved to store the food for a long period, so many 

of chemical substances are used for the preservation of food as antimicrobial 

agents. It was reported that certain food additives substances, especially 

antimicrobial agents are genotoxic in different test systems. However, there are 

a lot of food preservatives whose their genotoxic effects are unknown. [24]. 

Sulphites are compounds that contain the sulphite ion SO3
-2

. They are often 

used as preservatives in wines (2,000 mg/L) to prevent spoilage and oxidation, 

dried fruits (2,000 mg/kg), dried potato products (400 mg/ kg), biscuits and 

chocolate (50 mg/kg), jam (50 mg/kg), and sausage and salami (450 mg/kg). 

[33]. Sodium Meta Bisulphite (SMB) used as food preservatives and is usually 

noted as E223. SMB acts as an antimicrobial agent which inhibits the growth 

of fungi and bacteria so keeping food fresh and safe. The maximum dose for 

using SMB is 450 mg/lor 450mg/kg [29] and is 300mg/l or 300mg/kg [30]. 

Recent studies have reported that SMB can induce chromosomal aberrations 

and sister chromatid exchanges in human lymphocytes [24] , which are similar 

to the effect of sodium bisulphite; sulfite; sulfur dioxide (SO2) and SO2 
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derivatives in vivo [16]. These studies suggested that SMB has cytotoxic and 

genotoxic effect similar to SO2 derivatives. Bisulphite induced the 

chromosomal aberrations, sister chromatid exchanges and formation of 

micronuclei in human lymphocytes [17], enhanced guanine phosphoribosyl 

transferase (GPT) mutation in Chinese hamster ovary AS52 cells [18]. In 

normal individuals, the amount of sulfites present in serum is low with reported 

levels of 4–5 nmol/L [13]. This is probably due to the presence of sulfite 

oxidase [6], a mitochondrial enzyme that catalyzes the oxidation of sulphite ion 

to which is excreted in the urine [31]. Hepatic oxidation of exogenous sulfite is 

limited [7]. That is to say the liver metabolizes a constant fraction of sulfite, 

but a limited amount will pass through the organ and enter the systemic 

circulation [8]. Sulfites can also undergo a nonenzymatic reaction with 

disulfide bonds generating glutathione S-sulfonate [9], causing an increase in 

intracellular glutathione (GSH) levels [15]. S-Sulfonate can be detected at low 

concentrations in the urine of healthy individuals, but are excreted in large 

amounts in sulfite oxidase deficient patients [32]. Our study aimed to 

investigate the genotoxic affect of sodium metabisulphite on albino rats. 
 

 Materials and Methods 
 

Experimental animals: 

           Sixty apparently healthy  male albino rats ( western strain) weighted 130 -

150 g were obtained from Veterinary Serum and Vaccine Research Institute, 

Abbasia, Cairo, Egypt. The animals housed in stainless steal wire bottom cages and 

kept under constant environmental conditions and fed on fresh standard pellet and 

given tap water throughout the study. All animals were acclimatized for 1 week 

before the beginning of the experiment. 
 

Tested substance: 

According to safety data sheet Issued 25/ 9/ 2002 revision No 1 Sodium 

metabisulphite SMB (sodium pyrosulphite or sodium disulfite) is white crystalline 

powder with rotten egg odor; stable on normal condition and soluble in water and in 

most organic solvents. Its molecular weight is 190.1. with chemical formula 

Na2S2O5. Median lethal dose (LD50) for acute oral toxicity is reported to be 1131 

mg/kg for male rats [19]. 

Experimental design: 

In this study 60 male albino rats (western strain) were divided in to three 

groups each one contain 20 rats. First group was kept as control; while second and 
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third groups were given 1/20 and 1/10 LD50 of SMB respectively (orally by 

stomach tube) daily for 2 months.  

Sampling:- 

At the end of 1st and 2nd month, ten rats were sacrificed from each group 

and samples were collected. 

 Serum samples: - whole blood collected in clean dry centrifuge tubes, 

allowed to stand for one hour at room temperature till clotted and centrifuged at 

3000rpm for fifteen minutes for serum separation, and kept at -20C till biochemical 

analysis. Dissect femur bone for flushing of bone marrow for genotoxic effect 

(chromosomal aberrations). Liver and kidney samples kept in formalin 20% for 

histopathological examination. 

Biochemical analysis: 

Serum ALT and AST were performed according to [26]; while serum urea 

was detected according to [33] and serum creatnine were detected according to 

[12]. 

Genotoxic studies Chromosomal aberration 

        According to [1] all rats were injected intraperitoneal by colchicine 4 mg/kg 

bwt. After 2 hours of injection rats were scarified, then dissect femurs bone and 

flush bone marrow by normal saline in centrifuge tube which centrifuged at 1000 

rpm for 5 minutes then decant supernatant. Add sufficient amount of hypotonic 

potassium chloride (KCL 0.56% solution at 37C° to each tube and incubated at 

room temperature for 10 minutes then centrifuged and decant the supernatant. The 

sediment was fixed by cold methanol: glacial acetic acid (3:1), the fixation was 

repeated twice time with 10 minutes interval, the last fixation for 30 minutes at 4C° 

then centrifuged and decant supernatant. Pellets were resuspended in fresh fixative 

solution. Dropping 2-3 drops of the content by paster pipette on clean cold glass 

slides in a distance more than 50cm length and placed on wormer slid for drying 

then stained with 5% geimsa stain for 15 minutes and washed by distilled water, left 

to dry .these slides were examined under oil immersion lens to determin structural 

and numerical aberration in 50 metaphase for each rat according to [21]. 

Histopathological examination: 

          Autopsy samples were taken from liver and kidney in different group of rat. 

Samples fixed in formalin solution 20%. Washing was done under tape water then 

serial dilutions of alcohol (methyl, ethyl and absolute ethyl) were used for 

dehydration. Specimens were cleared in xylene embedded in paraffin at 56 degree 

in hot air oven for twenty four hours. Paraffin bees wax tissue blocks were prepared 

for sectioning at 4 microns thickness by slidge microtome the obtained tissue 
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sections were collected on glass slides, deparaffined and stained by hematoxyline 

and eosin stains for histopathological examinations using light microscope [3].   

Statistical analysis: 

            Data were analyzed for obtaining mean, standard deviation (SD) and 

statistical comparisons between means of different groups. The statistical analyses 

were done by one way ANOVA and DUNCAN test using SPSS program version 

11. P value < 0.05 was assumed for statistical significance. 
 

Results 
 

- Effect of sodium metabisulphite on serum Alanine 

aminotransferase (ALT) and Aspartat aminotransferase (AST) 

showed in Table (1) & Fig (1): 
 

               AST level at 1st month  was significant increase in treated groups in 

comparison to  control group, while at 2nd month was more significant 

increase in treated groups in comparison to  control group. ALT level at 1st 

month was non significant increase in treated groups in comparison to control 

group, while at 2nd month was more significant increase in treated groups in 

comparison to control group. These results were more clear at group receive 

large dose of SMB if compared with control group. 
 

Table (1) level of serum (ALT) and (AST) per (U/ L) on rats received 

1/10&1/20 LD50 of SMB (Mean ± SD):  

 
First month Second month 

AST ALT AST ALT 

Group I control 
5.37  ± 

2.4 
a
 

10 ± 3.08 
b
 

5.98 ±5.9 
c
 

11.61 ±4.0 
c
 

Group II 1/20 LD50 
7.74  ±  

1.2 
a
 

19.1± 2.9 
b
 

20.16 

±4.2 
b
 

23.0 ± 4.7 
b
 

Group III 1/10 LD50 
9.44 ± 

2.4 
a
 

25.72 ± 

3.9 
a
 

29.98 

±3.1 
a
 

30.4±4.7 
a
 

Mean with different letters at the same raw differ significant (P < 0.05). 

 

- Effect of sodium metabisulphite on serum Urea and Creatinine 

showed in Table (2) & fig (2): 

           At 1st month urea level was significant increase in treated groups in 

comparisons to control group, while at 2nd month was non significant increase in 

treated groups in comparisons to control group. Creatinine level was significant 

increase in treated group in comparisons to control group at 1st & 2nd month. These 
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results were more clear at group received large dose of SMB (1/10 LD50) if compared 

with control group.  

 

Table (2) Effect of SMB on Urea and Creatinine per ( U/L) on serum of rats: 

 

 
First month Second month 

Urea Creatnine Urea Creatnine 

Group I control 
22.6 ±  

1.5 
c
 

0.57 ± 0.10 
b
 

21.4 ±  

2.4 
c
 

0.67 ±0.13 
c
 

Group II 1/20 LD50 
24.4±  

4.8 
b
 

1.04 ± 0.21 
a
 

28.3 ±  

3.2 
b
 

1.28 ± 0.10 
b
 

Group III 1/10 LD50 
30.6 ± 

4.6 
a
 

1.87 ±0.24  
a
 

35.8 ± 

2.5 
a
 

3.01 ±0.26 
a
 

Mean with different letters at the same raw differ significant (P < 0.05). 

 

0

5

10

15

20

25

30

35

AST     U/L ALT     U/L AST       U/L ALT     U/L

First month Second month

Group I control

Group II 1/20 LD50

Group III 1/10 LD50

 
Fig (1) level of serum (ALT) and (AST) on rats. 
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Fig (2 ) level of serum Urea and Creatinine on rats. 

 
- Effect of sodium metabisulphite on chromosomal aberration on 

albino rats were showed in Table (3, 4): 

 

At 1
st
 month there was significant increase on structural aberrations 

(acentromeric, dicentric, break, fragment, deletion, sticky and ring) and 

numerical aberrations ( hyperploids and polyploidy) in  treated groups if 

compared with control group, while at 2
nd

 moth there was more significant 

increase in structural and numerical aberrations in treated groups if compared 

with control group. These results were more pronounced at group received 

large dose of SMB (1/10 LD50) if compared with control group fig (3, 4, 5, 6, 7, 

8).  
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Figure (1) showed normal chromosomes of rats in control group. 

Figure (2, 4, 5,8) showed break, stickiness, centric fusion and polyploidy on 

chromosome on rats treated by 1/10 LD50 of SMB. 

Figure (3, 6, 7) showed deletion, fragment, dicentric and ring chromosome in 

rats treated by 1\20 LD50 of SMB   

1 
2 

3 4 

5 6 

7 

 

8 
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Table (3) Effect of SMB on chromosomal aberrations of Rats were given 1/20 

and 1/10 LD50 of SMB  in comparison to control (First month) ( mean± SD) :  

T
o

ta
l 

%
 Numerical 

aberrations 

T
o

ta
l 

%
 Structural aberration 

E
x

am
in

ed
 c

el
ls

  
 

Groups Hyper Poly Ring Sticky Deletion Fragment Break Di 

centric 

Acentr

omeric 

 
1.20 

1.6 
± 

0.89 b 

1.4 
± 

0.4 c 

 
3.98 

2.0 
± 

0.55 c 

0.8 
± 

0.37 c 

1.74 
± 

0.71 c 

2.07 
± 

1.05 c 

1.5 
± 

1.0 c 

0.95 
± 

0.68 c 

0.89 
± 

0.55 c 

 
250 

Group 
I 

control 

 

2.48 

2.0 

± 
0.32 b 

4.2 

± 
2.75 b 

 

13.54 

3.8 

± 
3.14 b 

1.4 

± 
0.51 b 

4.7 

± 
0.55 b 

8.4 

± 
1.03 b 

11.6 

± 
1.08 b 

2.0 

± 
0.32 b 

1.96 

± 
0.3 2 b 

 

250 

Group 

II 1/20 
LD50 

 

6.12 

4.5 

± 

0.89 a 

10.8 

± 

0.80 a 

 

18.88 

4.7 

± 

0.20 a 

3.4 

± 

0.24 a 

6.94 

± 

0.75 a 

9.02 

± 

0.63 a 

15.4 

± 

1.02 a 

4.06 

± 

0.24 a 

3.67 

± 

0.68 a 

 

250 

Group 

III 

1/10 
LD50 

Mean with different letters at the same raw differ significant (P < 0.05). 

Table (4) Effect of SMB on chromosomal aberrations of Rats were given 1/20 

and 1/10 LD50 of SMB in comparison to control (second month) (mean± SD):  

T
o

ta
l 

%
 

Numerical 

aberrations 

T
o

ta
l 

%
 Structural aberration 

E
x

am
in

ed
 

ce
ll

s 

 

 

Groups Hyper Poly Ring Sticky Deletion Fragment Break Di 

centric 

Acentro

meric 

 
1.32 

1.5 
± 

0.54 c 

1.8 
 ± 

0.87 c 

 
4.23 

2.0 
 ± 

0.25 c 

0.8 
± 

0.87 c 

0.8  
 ± 

0.41 c 

2.60  
±  

1.05 c 

1.8 
 ±  

 0.99 c 

1.08 
±  

0.32 c 

1.5  
±  

0.47 c 

250 Group I 
control 

 

3.76 

4.2  

 ± 
0.32 b 

5.2 

±  
0.8 b 

17.51 3.8 

 ± 
3.14 b 

2.50 

± 
0.51 b 

5.7  

± 
0.65 b 

10.24  

± 
4.6 b 

16.09 

±  
2.5 b 

3.4  

 ±  
 0.32 b 

2.05 

 ± 
0.87 b 

250 Group II 

1/20 
LD50 

 

7.37 

6.80 

± 
2.65 a 

11.64

±  
0.48 a 

25.22 5.46 

± 
0.47 a 

4.95 

± 
1.05 a 

8.70 

±  
4.6 a 

13.50  

±  
1.83 a 

20.4 

±  
 3.8 a 

5.07  

 ±  
 1.09 a 

4.98 

±   
 1.5 a 

250 Group 

III 1/10 
LD50 

Mean with different letters at the same raw differ significant (P < 0.05) 
 

- Histopathological Examination: 

               The microscopical examination of the organs of treated rats 

administered 1/10 LD50 SMB revealed histopathological changes of the 

examined organs differ from control group. 

 
- 4 weeks post sodium metabisulphite administration:- 

                Liver of treated rat showed interstitial edema rich in fibrin network 

and mixed with multiple focal areas of hemorrhage, congestion of the portal 
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vain and periportal edema accompanied by hyperplasia of the billiary 

epithelium and formation of newly bile ductules. Furthermore congestion of 

the central vein and fatty change of the hepatocyte evidence by clear, variable 

size inter cytoplasm vacuoles.  Fig (11). The examined Kidneys revealed 

interstitial hemorrhage and edema admixed with moderate number of 

inflammatory cells, multiple focal area of hemorrhage in the medulla, 

homogenous eosinopilic cast in the lumen of some renal convoluted tubules, 

congestion of the interstitial blood vessel with perivascular hemorrhage. 

Moreover dilatation of the lumen of some renal tubules. Fig (9). 

 
-  8 weeks post sodium metabisulphite administration:  

 
The liver of treated rats showed severs congestion of the portal vein 

and perivascular edema admixed with lymphocytic cellular infiltration, 

vascular and hydropic degeneration of the hepatocyte, portal areas expanded by 

fibro plastic cell proliferation and edema admixed with fibrin and inflammatory 

cells and mild hyperplasia of the biliary epithelium fig (12).   

            The examined kidneys revealed homogenous eosinopilic cellular cast in 

the lumen of some renal convoluted tubules lined by attenuated epithelial cells. 

Furthermore congestion of the critical blood vessels, vascular and hydropic 

degeneration of the lining epithelium of renal tubules, fatty change of tubular 

epithelial cells represented by clear well delineated cytoplasmic vacuoles. 

Occasionally displaced the nucleus of the periphery of the cell .fig (10) 

 

 
 
Fig. 9: Kidney of rat administered 1\20 LD50 of sodium meta sulphite for 30 

day showing homogenous eosinophilic casts (arrow) in the lumen of some 

renal convoluted tubules. H&E stain x 400. 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

85 

 

 
 

Fig. 10: Kidney of rat administered 1\10 LD50 of sodium meta sulphite for 60 

day  showing homogenous eosinophilic cellular casts (asterisk) in the lumen of 

some renal convoluted tubules lined by attenuated epithelial cells (arrow head). 

H&E stain x 200. 

 
 

 
 
Fig. 11 Liver of rat administered 1\20 LD50 of sodium meta sulphite  for 30 

day showing congestion of the portal vein (arrow head) and periportal oedema 

(asterisk) accompanied by hyperplasia of the billiary epithelium and formation 

of newly formed bile ductules (arrow). H&E stain x 200. 
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Fig.12: Liver of rat administered 1\10 LD50 of sodium meta sulphite  for 60 

days showing interstitial oedema (asterisk) rich in fibrin network and admixed 

with multiple focal areas of hemorrhages (arrow). H&E stain x 200. 

 

Discussion 
 

Sodium metabisulphite is most commonly used as a preservative in 

food products, such as biscuit, chocolate, sausage, dried fruit and vegetables. It 

has cytotoxic and genotoxic effect similar to SO2 derivatives. 

             Concerning to the effect of sodium metabisulphite on serum alanine 

aminotransferase (ALT) and aspartate aminotransferase (AST) level Table ( 1 ) 

revealed significant increase on ALT and AST level at 1
st
 month and highly 

significant increase at 2
nd

 month of experiment that more clear at treated groups 

compared to control group, our result similar to result obtained by [27]. The 

significant increase on ALT and AST activities throughout the experimental 

period is directly related to progressive liver damage and necrosis leading to 

liberation of these enzymes or due to extensive break down of body tissue [10]. 

Furthermore may be due to free radicals generating during thiol autoxidation 

(Thiol and oxygen radicals) which may be the primary sources of oxidants that 

may contribute to the sodium metabisulphite induced hepatitis [22]. 

                  Regarding to the effect of sodium metabisulphite on serum urea and 

creatnine levels were detected. Table (2) revealed significant increase on serum 

urea and creatnine levels of treated rat compared with control group. Our result 

of urea and creatnine level agreed with result recorded by [2] in rat. This 

elevation may be attributed to severe renal affection and chronic renal failure 

as S-adenosyle sulfate significantly increased renal dysfunction [26]. These 
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result confirmed by pathological lesions of kidney (congestion, degeneration 

and lymphocytic aggregation) which impaired urea excretion and increase its 

level in blood [20]. Furthermore increase in protein catabolism considered 

other cause of increase serum urea level [8]. 

               Regarding to the effect of sodium metabisulphite on the chromosomes 

Table ( 3 and 4 ) revealed significant increase on structural and numerical 

aberrations on treated groups compared with control one, our data agreed with 

result of [14] in rats and[24] in cultured human lymphocytes. These result 

attributed to sodium metabisulphite convert to sodium bisulphite and sulphur 

dioxide. Bisulphite cause deamination of cytosine in both double or single 

stranded DNA and RNA [4, 5]. The deamination of cytosine caused base pair 

substation mutation. On other hand bisulphite induce the GC-AT and AT-GC 

transition like nitrous acid (HNO2) which caused the deamination in cytosine 

and adenine [23]. Bisulphite react with 5-hydroxymethyle cytosine instead of 

normal deamination process gave cytosine-5-methyle sulfonate [11]. 

Furthermore [16] reported that SO2 is aclastogenic and genotoxic agent and 

inhibits the mitosis and increase chromosomal aberrations frequency of the 

bone marrow cells of rats [15]. 

The conclusion we draw from the results is that, SMB most likely has 

a genotoxic risk. For this reason, it is necessary to be careful when using it in 

food as an antimicrobial substance and it is necessary to find new safe 

substances alternative to SMB. 
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 اىَيخص اىؼشثٚ

 

 انزأثُز انظبو عهً انجُُبد نًُزب ثُظهفُذ انصىزَىو 

  .كئظبفبد غذائُخ نهفئزاٌ انجُعبء

 
طًز صبَز اثزاهُى 

1
حبرى حظٍُ ثكزيو 

1
رجت يحًىز انشىارثًو 

1
 

ثىطبنىيحًس انظُس او 
1 

 

 ٍصش -اىقيٞ٘ثٞخ –ثَشزٖش عبٍؼخ ثْٖب  ميٞخ اىطت اىجٞطشٙ -قغٌ اىطت اىششػٚ ٗاىغًَ٘  1

 

 الدراسة لمعرفة التأثير السام على الجينات لميتا بيسلفيت الصوديوم هذه تم تصميم
قغَذ عزُ٘ فأسا اىٚ صالس . والذى يستخدم كمادة ضد الميكروبات فى االغذية

 1/10ٗ  1/20ٗىٚ مَغَ٘ػخ ؽبمَخ ٗاىضبّٞخ ٗاىضبىضخ اػطٞذ اعزخذٍذ اال. ٍغَ٘ػبد

على الترتيب بالفم من خالل  لميتا بيسلفيت الصوديوم% 50عشػخ ٍَٞزخ ثْغجخ 
. تم استخدام عينات المصل لتقدير وظائف الكبد والكلى. استخدام انبوب اللى المعدى

تم اجراء الفحص . ناتالتأثير السام على الجيتم استخدام النخاع العظمى لتحديد 
أظهرت النتائج زيادة مستوى انزيمات . الهستوباثولوجى على انسجة الكبد والكلية

Alanine aminotransferase (ALT), Aspartat aminotransferase 

(ALT) التشوهات  كانتو .وكذلك اليوريا والكرياتينين فى عينات مصل الفئران
القسيم المركزي والمسح  ة عن اختالفعبار الهيكلية المسجلة الكروموسومية

والكسر والتجزىء واالستدارة واللزوجة بينما شملت التشوهات الرقمية 
 للكروموسومات فرط الصيغة الصبغية و  تعدد الصيغ الصبغية

hyperploids and polyploidy . التأثير السام لميتا تم استنتاج
 .اءلفئران البيضفى ابيسلفيت الصوديوم على الجينات 
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Abstract 
 

        The current investigation has been conducted to investigate the  

influence of Ethanol on hepatic antioxidant enzymes system in ethanol 

treated rats. Serum ALT, AST, Total Billirubin, GGT and Alkaline 

phosphatase are increased significantly in plasma ethanol treated rats 

compared to controls. Ethanol significantly decreased the superoxide 

dismutase, catalase, and glutathione content while an increases of 

malondialdehyde (MDA) levels were estimated in the hepatic tissue.  

This effect was induced by a treatment with ethanol for 4 weeks in 

rats by decreased antioxidant status which induced hepatotoxicity.  

 

Introduction 
 

     Alcohol is the most frequently abused psychomotor drug throughout the 

world and has been known in all civilizations since ancient times (1). 

Alcoholism is associated with numerous degenerative and inflammatory 

disorders affecting many organs including liver, brain, heart, kidney, skeletal 

muscle and pancreas (2). Alcohol liver disease, a common consequence of  

prolonged and heavy alcohol intake, is a leading health problem after the 

cardiovascular disease, cancer and AIDS. The consumption of alcoholic 

beverages is a common feature of the modem way of life and alcoholism ranks 

as a major health problem today (3). Alcohol consumption is associated with a 

number of changes in cell function and the oxidant-antioxidant system.  

Chronic ethanol (Et OH) intake is known to cause direct and indirect toxic 

effects to mammals and humans by the effect of its by products such as 

acetaldehyde and acetate (4). Acetaldehyde, a primary metabolic product of 

alcohol in the liver, appears to be a key generator of free radicals (5).  

During metabolism of alcohol via microsomal enzyme oxidizing 

system (MEOS) pathway, ethanol can increase liver concentration of 

cytochrome P450 2El (CYP2El) up to ten folds this induction is responsible for 

oxidative damage in hepatocytes (6). Much of the direct cell damage during 

alcoholic liver disease is believed to be caused by free radicals (7). High levels  

of NADH in mitochondria can cause an increase in the number of superoxide 
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(02·-) free radicals leaked form oxidative phosphorylation leading to the 

formation of hydroxyl radicals (OH·), lipid peroxidation and damage to 

mitochondrial DNA These free radicals in high amounts can diminish or impair 

the antioxidant homeostasis and leads to hepatic tissue damage (1).  
 

 Material and Methods 
 

Material: 

 

a-Experimental Animals:  

A total of 40 adult male albino rats, average body weight 200-250 gm 

were used in the experimental investigation of this study. Rats were obtained 

from laboratory animals' research center, faculty of veterinary medicine, 

Moshtohor, Benha University. Animals were housed in separate metal cages in 

the biochemistry department two week before starting of the experiment to 

accommodate them to the experiment environmental condition in the 

laboratory (average temp. 25°C±2 and average relative humidity 50%±5); fresh 

and clean drinking water was supplied ad-labium through specific nipple. Rats 

were kept at constant environmental and nutritional conditions throughout the 

period of experiment.  

Rats were randomly divided into two main groups as follows:  

Group I: (Control group)  

Comprised of ten (10) rats, were fed ordinary diet and not receive 

drugs, served as control for experimental group.  

Group 11: Ethanol group (EtOH - group).  

Included thirty (30) rats were fed on normal diet and received of 

absolute EtOH orally at the dose of 2.0 g/kg (2.54 mllkg) body weight (2.54 

mllkg) via oro gastric tube for 4 weeks. According to (1), (EL Gomhoria Co.), 

and served as experimental group.  

 

Sampling 

Blood samples:  

After overnight fasting, blood samples were collected by vein 

puncture from all animals group (control and experiment groups) four times 

along the duration of experiment at 1, 2, 3 and 4 weeks from the onset of 

Ethanol treatment (Et).  

Blood samples were collected in clean and dry sterile tubes and left in 

refrigerator for some time to clot, then centrifuged at 3000 r.p.m. for 15 

minutes at room temperature. Serum was separated using clean, dry sterile 

tubes, sterilized pipettes and clear serum was received then subjected freshly 
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for determination the following parameters.  

Aspartate-AminoTransferase (AST), Alanine-AminoTransferase 

(ALT), Gamma- Glutamate Transferase, Total Billiruin, Alkaline Phosphatase, 

Malondialdehyde (MDA) Superoxidedismutase (SOD), Glutathione (GSH) 

and Catalase (CAT).  

Tissue Samples::  

Preparation of hepatic tissue homogenates sampling After 24 h of the 

last treatment and collection of blood samples rats were scarificed: livers tissue 

were washed with ice cold saline then immediately excised and kept stored in 

deep freezer and at -20°C until used. At the time of assay, 1.0 g of hepatic 

tissue of each one was homogenized in 10 ml of distilled water using electrical 

homogenizer and centrifuged at 3000 r.pm for 15 minutes at room temperature 

to get of cell debris. The resulting supernatant was taken and used for 

determination of parameters.  

 

Results 

Chronic intake of ethanol is associated with marked alterations in 

antioxidant defense system of mammals and leads to oxidative stress. All the 

antioxidant enzymes evaluated are significantly decreased by ethanol 

administration. Also increased all liver enzymes than control group as table 

(12) & fig (1-2).  

 

Table I: Effects of Ethanol on ALT, AST, GGT, Total Billirubin and Alkaline 

Phosphatase levels of treated rats.  

 

Parameter ALT AST GGT Total BiIi. Alk. phos 

Control group  

X ±S.E  
55.03±8.7  41.9± 3.2  38.5± 2.4  0.93 ± 2.5  30.47± 1.2 

Liver stress group 

X ±S.E 

***  

140±9.9  

***  

130.4± 8.2  

***  

119.6 ±11  

*  

1.52±0.38  

*** 

110.4±2.9 

 

Data are presented as mean ± S.E S.E= Standard Error 

Non - significant difference at p > 0.05  * : significant difference at p<  0.05 

**highly significant difference at p <00 I  

 

*** Very Highly significant Difference at 
p < 0.00 I        
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Figure (1): Mean values of serum ALT, AST, GGT, Total Bilirubin and 

Alkaline Phosphatase concentration of liver stress male rats. 

 

Table 2: Effects of Ethanol on the levels of MDA ,GSH and antioxidant  

enzymes (SOD, CAT)of treated rats.  

 

Parameter SOD GSH CAT MDA 
Control group 

X±S.E 
35.1 ±2.48 45.2±5.19 60.8±8.19 58.3 ± 0.19 

Liver stress group 

X± S.E 
19.6 ±1.12** 21.9±2.32** 3.91 ±4.3*** 104.8±0 12** 

 
Data are presented as mean ± S.E S.E= Standard Error 

Non - significant difference at p > 0.05  * : significant difference at p<  0.05 

**highly significant difference at p <00 I  

 

*** Very Highly significant Difference at p 
< 0.00 I   
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Figure (2) : Mean value of level SOD, GSH, CAT and MDA concentration 

of tissue liver stress rats and their control. 

 

 

Discussion 
  

Liver is the major target of ethanol toxicity and the role of oxidative 

stress in the pathogenesis of alcohol related diseases, particularly in liver, has 

been repeatedly confirmed (7)  

Alcohol is the most frequently abused psychomotor drug throughout 

the world and has been known in all civilizations since ancient times (8) 

Alcoholism is associated with numerous degenerative and inflammatory 

disorders affecting many organs including liver, brain, heart, kidney, skeletal 

muscle and pancreas (2). This is evidenced by an elevation in the serum marker 

enzymes namely AST, ALT, ALP, total bilirubin, GGT, Thus, the obtained 

results of our study go in agreement with (9;10; 6;11) this fact that including 

the deleterious effect of alcohol on liver function.  

Alcohol liver disease, a common consequence of prolonged and heavy 

alcohol intake, is a leading health problem after the cardiovascular Disease, 

cancer and AIDS. The consumption of alcoholic beverages is a common 

feature of the modern way of life and alcoholism ranks as a major health 

problem today (3; 4).  

Alcohol consumption is associated with a number of changes in cell 

function and the oxidant-antioxidant system (5). Chronic ethanol (Eta H) intake 

is known to cause direct and indirect toxic effects to mammals and humans by 

the effect of its byproducts such as acetaldehyde and acetate.  
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Acetaldehyde, a primary metabolic product of alcohol in the liver, 

appears to be a key generator of free radicals. During metabolism of alcohol 

via microsomal enzyme oxidizing system (MEOS) pathway, ethanol can 

increase liver concentration of cytochrome P450 2E1 (CVP2E1) up to ten 

folds. This induction is responsible for oxidative damage in hepatocytes (12). 

Much of the direct cell damage during alcoholic liver disease is believed to be  

caused by free radicals. High levels of NADH in mitochondria can cause an 

increase in the number of superoxide (020-) free radicals leaked form oxidative 

phosphorylation leading to the formation of hydroxyl radicals (OHo), lipid 

peroxidation and damage to mitochondrial DNA (13). These free radicals in 

high amounts can diminish or impair the antioxidant homeostasis and leads to 

hepatic tissue damage.  

The direct effect of ethanol consumption in body is achieved by the 

formation of free radicals, which react with various cellular components and 

cause damage to the tissues. Among other antioxidant enzymes, SOD is 

considered as front line of defense against the potentially cytotoxic free 

radicals that cause oxidative stress. In the present study the rats which received 

2.0 g of EtOH for a period of 4 weeks showed a significant decrease in the 

hepatic SOD activity. Similar decrease in SOD activity in plasma and liver (14) 

and in hepatic tissue (15) has also been reported during EtOH intoxication.  

The over-production of superoxide radicals due to EtOH intoxication 

implies low activity of SOD under ethanol induced oxidati ve stress in the 

hepatic tissue. The significant decrease in SOD activity due to ethanol indicates 

inefficient scavenging of reactive oxygen species (ROS) which might be 

implicated to oxidative inactivation of enzymes (16). These compounds may be 

responsible to scavenge the superoxide anion radicals and thereby maintain the 

high activity of SOD even in alcoholics.  

We also found that the administration of EtOH has considerably 

decreased liver CAT activity Ethanol enhances the Production of oxygen 

derived free radicals and decreases the CAT activity in the hepatic tissue. (17).  

Reported a significant decrease in CAT activity with 4 g/kg EtOH 

treatment for a period of 50 days in rats. (5) reported a significant decrease in 

CAT activity the hepatic tissue of rats treated with 2 g/kg EtOH for a period of 

4 weeks.  

The decreased CAT activity with EtOH treatment indicates inefficient 

scavenging of hydrogen peroxide due to oxidative inactivation of enzyme (IS) 

the groups of rats which received ginger for a period of 4 weeks showed 

significant elevation in CAT activity in the hepatic tissues which indicates  

the antioxidant property of dietary ginger. This beneficial result indicates 

further evidence for the hepatoprotective effect of dietary ginger The present 

study showed that also the activity of GSH-Px was significantly decreased in 
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EtOH treated rats, which may disturb the glutathione homeostasis in the liver 

cells and ultimately leads to the damage of hepatocytes. Decrease in GSH-  

Px activity may be implicated to either free radical dependant inactivation of 

enzyme (19) or depletion of its co-substrate ie, GSH and NADPH in the 

ethanol treatments (20) The reduced GSH-Px activity may also be due to 

reduced availability of GSH as observed in the current investigation.  

The activity of hepatic GR was significantly decreased with ethanol 

treatment in the rats. (14) Also reported similar decrease in GR activity with Et 

OH treatment (1.6 g/kg) in hepatic tissue of rats. Also (5) in their alcohol dose 

dependent studies found a significant decrease in GR activity in the hepatic 

tissue of rats. The decrease in GR activity after ethanol intoxication reflects the 

impaired conversion of glutathione of oxidized form to reduced form (20) thus 

alters the GSHlGSSG ratio. The increase in GSH/GSSG ratio in the liver of 

EtOH fed rats and inhibition of GR activity are indicative of ethanol induced 

oxidative stress in the liver (21) leading to the decreased antioxidant enzyme 

capacity The present results also showed significant elevation in MDA during 

EtOH intoxication in the hepatic tissue of rats. Recently (22) reported increased 

lipid peroxidation with ethanol in their dose dependant studies.  
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 اىَيخص اىؼشثٚ 

 

 انزغُزاد انكًُُبئُخ انحُىَخ فً االجهبز انكجسي انًحسس رجزَجُب

 
وايًُخ أثىسَس و عفبف زطىقً وأيُُخ عجسانحًُس وطبنى طبنى  حظٍُ عجسانًقصىز

  

 
 ، كهُخ انطت انجُطزي، جبيعخ ثُهبانكًُُبء انحُىَخقظى 

 

ؽذس فٖٞب اعٖبد أظٖشد ٕزٓ اىذساعخ اىزٚ أعشٝذ ػيٚ رم٘س اىفئشاُ اىزٚ أ

 . مجذٙ ثؾذٗس رغٞشاد مَٞٞبئٞخ ٗؽٞ٘ٝخ فٚ ٗظبئف ٗاّضَٝبد اىنجذ اىَخزيفخ

ّٗغزطٞغ اُ ّغزخيص ٍِ ّزبئظ اىذساعخ اُ االعٖبد اىَؾذس فٚ اىنجذ قذ 

صٝبدح فٚ رشمٞض اىَبىّ٘ذاٝبىذٕٞذ ٗاٝعب ؽذس اسرفبع فٚ ثؼط االّضَٝبد : اؽذس االرٚ

ٞشٝض ٗ اّضٌٝ اعجشرٞذ اٍْٞ٘رشاّغفٞشٝض ٗاّضٌٝ اىف٘عفبرٞض ٍضو اّضٌٝ اىالِّٞ اٍْٞ٘رشاّغف

مَب اظٖشد اىْزبئظ اؽذاس . اىقبػذٙ ٗاىجٞيشٗثِٞ اىنيٚ ٗعبٍب عي٘ربٍٞذ رشاّغفغٞشٝض

ّقص فٚ رشمٞض اّضٌٝ ع٘ثش اٗمغٞذ دٝغَٞ٘ربص ٗاّضٌٝ عي٘ربصُٞ٘ سٝذمزبص ٗاّضٌٝ 

 .مزبىٞض
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Abstract 
 

       This work was carried out on 90 quail embryos to illustrate the 

anatomical and histological changes in the lung tissue during the 

prehatching period (16 days in 9uail). The lung buds appeared as small 

ridge -like protuberances on the ventrolateral aspects of the foregut  

at the end of the 3rd embryonic day (ED). At the 4th ED, the lung buds 

fused in the ventral mid line and subsequently divided into left and right 

lung primordia. During the 5th ED, the lung primordium exhibited a 

saccular shape: At the 6th ED, the primitive lung tissue changed from a  

saccular to be a wedge-shaped. The primitive lung was formed from 

mesenchymal tissue embedded in it some tubular structures together with 

small blood vessels. At the 7th ED, the epithelium of the mesobronchus 

was formed of pseudostratified columnar cells. At the 8th ED, the 

primitive lung appeared to be circumscribed. At the periphery of the lung, 

the parabronchi appeared as solid clusters of epithelial cells and 

parabronchi started their origin from the tips of secondary bronchi. 

During the 9th ED the parabronchi increased greatly and some of which  

appeared luminized. The 10th ED was characterized by appearance of 

cartilaginous plates in the wall of the mesobronchus at its entrance to the 

lung. During the 12th ED, the lung appeared to be filled with star-shaped 

parabronchi. At the 14th ED, the lung appeared to be filled with lung  

lobules. Each lobule was formed from parabronchial lumen at the center 

and numerous outpouchings. Before hatching, the wall of the 

mesobronchus contained well-developed intraepithelial glands and goblet 

cells.  

Introduction 
 

     Quails are newly introduced species in poultry industry in Egypt. Quail's 

meat is an ideal food for human consumption (1).The respiratory system 

represents the most extensive surface across which the body is exposed to the 
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external environment. The lung is the most important organ of the respiratory 

system (2). The birds do not possess alveoli blind as terminal portion (3). The 

lack of blind – ended terminal units, provides in avian lungs a basis For 

continuous circulation of air through the rich anastomosing air capillaries, in 

contrast to the alternating inflow and outflow that occurs in mammalian lung 

(4). So the avian (parabronchial) lung differs in certain quintessential ways 

from the reptilian (alveolar) and the mammalian (Bronchalveolar): (5); (6); (7); 

(8), and (9). To our knowledge, there is no previous study about the 

microscopic anatomy of the development of the lung in quails. Therefore, the 

main object of this study was to describe the structural pattern and 

developmental stages of the quail's lung at pre- hatching periods.  
 

 Materials and Methods 
 

The present work was conducted on 90 healthy normal eggs collected from 

quail's farm, Faculty of Veterinary Medicine, Moshtohor, Benha University: 

After collection, the eggs were washed in combined detergent and antiseptic 

solution at room temperature, then dried, fumigated and stored at 14-15c (58-

60 Fr-and 80% relative humidity (10). The eggs were incubated at 99 F for 14 

days, and then transported to a hatcher at 92 F until hatching. During the 

incubation period (16 days in quail), the whole embryos were taken from the 

3rd day of incubation to the 11th day, whereas from the 12th day until the 16th 

day, the embryos were opened and lungs were obtained. The specimens were 

fixed in 10% neutral formalin then dehydrated and embedded in paraffin. 

Sections of 5-6 urn in thickness were obtained and stained with Haematoxylen 

and Eosin, Crossman's modification (11) and combination between Alcian blue 

method and Periodic acid Schiff technique (PAS). These stains were done  

according to the methods given by (12). The stained sections were examined 

and photographed.  

 
Results 

 
The development of the lung of quail (Coturnix coturnix) was traced 

from the 3rd embryonic day (EO) until the 16th day.  

 

The 3
rd

 embryonic day(ED) stage:  

 

During the 3rd embryonic day, the respiratory system appeared as an 

invagination of the epithelial (endodermal) lining of the ventral aspect of the 

foregut (Fig.1) to form the primitive lung bud. This epithelial lining was of 
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simple columnar cells characterized by prominent basally situated nuclei and 

vacuolated cytoplasm (Fig.2).  

 

The 4
th

 ED stage:  

 

The developing lung buds appeared in the median plane (Fig.3).The 

lung buds appeared during its course as an endodermal tube formed from lining 

epithelium surrounded by mesenchymal tissue (Fig.4). The lung buds fused in 

the ventral med line (Fig.5) forming a unitary bud that subsequently divided 

into rather saccular left and right lung primordia (Fig.6). The lining epithelium 

was of high columnar cells (Fig. 7) rested on a well distinct PAS + ve basement 

membrane. The mesenchymal tissue surrounding the epithelium was arranged 

into an inner loose layer and an outer dense one. Growing RBCs were found 

singly between the mesenchymal cells and some of the mesenchymal cells 

showed mitotic activity (Fig.7).  

 

The 5th ED stage:  

 

The lung primordium exhibited a saccular shape and was growing and 

extending caudally, slightly caudal to the developing liver and heart, and 

dorsally related to the primitive vertebral column and the mesonephros (Fig.8). 

The cells of the outer mesenchymal layer were differentiated into flat to 

cuboidal cells covering the lung primordium externally. An epithelial cell cord 

was appeared and extended deep into the surrounding mesenchymal tissue and 

started canalization (Fig.8).  

 

The 6th
 
ED stage:  

 

The lung tissue grossly changed from a saccular to a wedge - shaped 

form (Fig. 9). The tubular structures appeared including; primitive 

mesobronchus, primitive secondary bronchi together with solid parabronchi. 

The secondary bronchi appeared at its origin surrounding with non- cellular 

thin layer which not found around the primitive solid parabronchi (Fig. 10). 

The primitive mesobronchus appeared branching at different levels due to 

secondary bronchi sprouted off from its wall (Fig.ll). This formative 

mesobronchus was lined with high columnar epithelium resting on a well 

distinct PAS + ve basal lamina (Fig.l2) which was dissociated at the point of 

origin of secondary bronchi. The epithelium changed gradually to became 

cuboidal toward their ends (Fig. 13).  
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The 7th ED stage:  

 

The secondary bronchi increased in number and extended toward the 

periphery of the lung (Fig.l4). The wall of the mesobronchus was lined with 

pseudo stratified columnar epithelium. The nuclei were arranged in several 

levels. Some cells contained large vacuoles and acquired goblet shape. The 

lining epithelium of the secondary bronchi varied from low columnar to high 

cuboidal cells that rested on a clear basal lamina. These cells characterized by 

possessing cytoplasmic extensions towards the lumen, growing blood vessels 

were found in different parts of the lung particularly between the secondary 

bronchi ( Fig. 15) and small blood vessels were scattered in other parts of the 

mesenchymal tissue ( Fig. 16).  

 

The 8th ED stage:  

 

The lung appeared circumscribed and closely related to the vertebral 

column dorsally and the liver and heart ventrally. The secondary bronchi were 

still growing and branching. The dorsal border of the lung became irregular due 

to indentations of the ribs. The mesenchymal tissue was formed mainly of 

flattened mesenchymal cells. Growing blood vessels were increased in number 

and scattered in the mesenchymal tissue. At the periphery of the lung, 

parabronchi were appeared as solid clusters of epithelial cells and originated 

from the tips of secondary bronchi (Fig.17). 

  

The 9th ED stage:  

 

The primary bronchus appeared to be differentiated in its caudal 

portion to intrapulmonary primary bronchus or mesobronchus from which 

secondary bronchi aroused (Fig. 18). The lung tissue was formed mainly of 

dividing secondary bronchi with parabronchi budding from their tips. 

Parabronchi were in the form of solid clusters of epithelial cells and others  

appeared lumenized (Fig. 19). The parabronchi at the periphery of the lung 

appeared as simple hollow tubes with widened lumen. The lining epithelium 

became less elaborate and the cell decreased in height until it became low 

columnar or cuboidal as the lumen widened. In between the developing 

parabronchi growing blood vessels were randomly scattered in the 

mesenchymal tissue (Fig.19). The lining epithelium of the mesobronchus was 

still pseudo stratified columnar ciliated epithelium rested on well distinct 

basement membrane. Beneath the epithelium, a narrow dense mesenchymal 

layer followed by a wider looser one, then a thin layer of smooth muscle fibers 
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longitudinally oriented. Then an adventitia contained aggregations of large 

round or polyhedral cells at the points of ramification of secondary bronchi.  

 

The 10th and 11th ED stage:  

 

The embryonic lung situated more dorsally and pressed against the 

vertebrae and the proximal one third of the developing ribs that made 

impressions in the lung tissue (Fig.20). This stage was characterized by 

appearance of cartilaginous plates in the wall of the mesobronchus at its 

entrance to the lung (Fig.21). The parabronchi appeared at the periphery of the 

lung. The wall of parabronchus was lined with columnar epithelium. The 

epithelium was surrounded by mesenchymal cells that were differentiated into 

myoblasts. Some of the epithelial cells of parabronchial wall appeared taller 

than others, while other cells appeared to be about to sink into the surrounding 

mesenchyme. The number of blood capillaries and blood vessels were greatly  

increased around the developing parabronchi (Fig.22).  

 

The 12th and 13th ED stage:  

 

The wall of the mesobronchus was lined with cuboidal cells at the 

areas of cartilage and pseudo stratified columnar ciliated epithelium at the areas 

without cartilage (Fig.23). There were few layers of fibroblast cells under the 

epithelium or the epithelium rested directly on the perichondrium. The atria 

stared appearance as solid outpunching from the parabronchial wall into the 

surrounding mesenchymal tissue then started canalization producing 

depressions (atrial- pits) in the luminal outline of the parabronchi. These 

outpouchings increased in number so that a series of diverticulae aroused from 

the central parabronchial lumen (Fig. 24).  

 

The 14th ED stage:  

 

The epithelial lining of the mesobronchus showed circumscribed 

groups of epithelial cells projected externally together with the submucosa, in 

the form of mucosal folds).The apical part of some other cells contained PAS 

+ve materials (Fig.25). Other cells had ciliated apical surface. At the end of this 

stage some epithelial cells appeared alcian blue + ve and these were the first 

goblet cells to appear (Fig.25). The lung lobules were uniformly distributed in 

all the lung tissue (Fig.26). Each lobule was separated from the neighboring 

ones by interlobular septa. The parabronchial lumens were forming the centers 

of the lung lobules. The wall of the parabronchi formed of lamina epithelialis, 

muscular layer and adventitia (Fig.27). The epithelial lining was of cuboidal 
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epithelial cells. At the end of this day, the parabronchial lumen appeared 

irregular in cross section. The irregularity was due to several outpunching from 

the lumen that invaded the underlying tissue forming the atria and the 

appearance of prominent club-shaped projections or inters atrial septa into the 

lumen of parabronchi. The club- shaped projections were formed of head and 

stalk.  

 

The 15th and 16th ED stage:  

 

The mesobronchus was the same as the previous stage except there 

were developed PAS + ve and Alcian blue + ve intra epithelial glands. The 

lamina epithelialis was formed from pseudo stratified columnar ciliated 

epithelial cells with intraepithelial mucous glands and goblet  

cells. The secondary bronchi at their origin were lined with low pseudo 

stratified epithelium. The atria were formed conspicuous due to an increase in 

the length of the club- shaped projections (Fig. 28, 29). The parabronchial 

exchange tissue mantle and the blood capillaries were well formed and these 

two structural elements were separated by the interstitium (Fig.28). The club- 

shaped projections appeared well - developed and each was formed from a 

head and stalk. The head was occupied by smooth muscle cells; the atrial 

muscles. The stalk appeared as a septum; inter atrial septum and was formed of 

thin fibrous connective tissue containing fibroblasts (Fig. 30, 31). During this 

stage, the parabronchial unit was formed from conspicuous atrium and well 

developed infundibulae (Fig. 32).  

 

Legends of Figures:  

Fig. (1): Photomicrograph of 3 days old quail embryo foregut showing: Lung 

bud (Lb) appeared as invagination from the ventral aspect ofthe foregut (Fg). H 

& E. XI00.  

Fig. (2): Photomicrograph of lung bud (Lb) of 3 days old quail embryo; 

appeared as ridge- like protuberance on the ventro - lateral aspect of the fore 

gut (Fg). H & E. X 400.  

Fig. (3): Photomicrograph of L.S. of 4th day quail embryo showing: Lung bud 

as endodermal tube (1) right and left lung buds (2,3), notochord (N) and liver 

(L). H & E. X 40.  

Fig. (4): Photomicrograph of lung buds of 4th day quail embryo; appeared as 

endodermal tube (1) surrounded by loose mesenchyme (Lm) then dense 

mesenchyme (Dm) and left and right lung buds (2,3). H & E. X 100.  
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Fig. (5): Photomicrograph of 4th day quail embryo showing fusion of the left 

and right lung buds (Lb), epithelium (E), mesenchymal tissue (M). H & E. X 

400.  

Fig. (6): Photomicrograph of 4th day quail embryo showing unitary lung bud 

(Lb) divided into left and right lung primordia (Lp & Rp). H & E. X 150.  

Fig. (7): Photomicrograph of 4th day quail embryo showing Endodermal tube 

(Et), Lining epithelium (E) mitotic activity (arrows), mesenchymal tissue (M) 

and growing RBCs (2). H&E.X 1000.  

Fig. (8): Photomicrograph of L.S. of 5th quail embryo showing: Epithelial cell 

cord (Ec), lung primordium (Lp) Liver (L), heart (H), mesonephros (N) and 

primitive vertebral column (Vc). H&E. X40.  

Fig. (9): Photomicrograph of L.S. of 6th quail embryo showing: wedge- shaped 

lung tissue (Lt) and mesobronchus (Mb) related dorsally to mesonephros (N) 

and primitive vertebral column (Vc) and ventrally to liver (L), heart (H) and 

primitive stomach (St). AL- PAS method. X 40. 

Fig. (10): Photomicrograph of 6th day quail embryo showing Primitive lung 

(Lt); formed from mesenchymal tissue (Mt), mesobronchus (1), secondary 

bronchi (S), parabronchi (P) and a cellular layer (arrow). H & E. X ISO.  
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. (11): Photomicrograph of 6th day quail embryo showing Primitive 

mesobronchus (Mb), with secondary bronchi (S) sprouted offfrom its wall at 

different levels. H & E. X 150.  

Fig. (12): Photomicrograph of 6th day quail embryo showing PAS + ve basal 

membrane underlined the epithelium (El) of mesobronchus (Mb), and investing 

the epithelium (E2) of secondary bronchi (S). AL- PAS method. X 400.  

Fig. (13): Photomicrograph of 6th day quail embryo showing Simple columnar 

epithelium (El) of secondary bronchus (S), changed gradually into cuboidal 

epithelium (E2), cells showing mitotic activity (arrows) and some cells 

showing cytoplasmic extensions (arrow's head). H &E. X 400.  

Fig. (14): Photomicrograph of 7th day quail embryo showing Primitive lung 

(PL), mesobronchus (Mb) and numerous secondary bronchi (Sb) embedded in 

mesenchymal tissue (M) contained blood vessels (BL). H & E. X 150.  

Fig. (15): Photomicrograph of 7th day quail embryo showing secondary 

bronchus (Sb) lined with low columnar to high cuboidal epithelium with 

cytoplasmic processes (arrowheads) surround by a cellular layer (arrow) and 

loose mesenchymal tissue (Lm) containing blood vessels (BL).H & E. X 400.  

Fig. (16): Photomicrograph of 7th day quail embryo showing lung 

mesenchymal tissue (Mt) with growing blood vessels (BL) scattered in the 

mesenchymal tissue. H & E. X 400.  

Fig. (17): Photomicrograph of lung periphery of 8th day quail embryo 

showing: solid parabronchus (PI) and parabronchus (P2) originating from 

secondary bronchus (Sb) and growing blood vessels (BL). H & E. X 400.  

Fig. (18): Photomicrograph of L.S. of 9th day quail embryo showing: primitive 

mesobronchus, (Mb) and secondary bronchi (S) originated from its wall. H &E. 

X 40.  

Fig. (19): Photomicrograph of 9th day quail embryo showing parabronchi (PI) 

at the periphery of the lung as hollow tubes, solid parabronchi (P2), small 

blood vessels (BL) and flattened mesothelial cells (arrows). H & E. X 400.  

Fig. (20): Photomicrograph of L.S. of 10th day quail embryo showing: rib (R) 

impressed in dorsal aspect of the lung, the lung filled with secondary bronchi 

(S) and parabronchi (P) and scattered blood vessels (arrow). AL - PAS method. 

X 40.  

Fig. (21): Photomicrograph of 10th day quail embryo showing mesobronchus 

(Mb) contained cartilaginous plates (C). AL - PAS method. X 150.  

Fig. (22): Photomicrograph of lung periphery of l Oth day quail embryo, 

contained parabronchus (P) lined by columnar epithelium (E), and surround by 

numerous small blood vessels (BL). H & E. X 400.  -  
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Fig. (23): Photomicrograph of 12th day quail embryo showing Mesobronchus 

(Mb), simple cuboidal epithelium (E) above the cartilage and pseudostratified 

epithelium (E2) in the wall without cartilage. H & E. X 150.  

Fig. (24): Photomicrograph of 13th day quail embryo showing growing 

parabronchi (P) contained epithelial outsourcings (solid PI and canalized P2) 

which produced depressions or atrial pit (A) in the wall. H & E. X 400.  

Fig. (25): Photomicrograph of 14th day quail embryo showing mesobronchus 

(Mb) with cartilage (C), cuboidal epithelium (E) above the cartilage, Alcian 

blue+ ve cells (arrow) and inter cartilaginous area (A). AL - PAS method. X 

400.  

Fig. (26): Photomicrograph of L.S. of 14th day quail embryo showing: the 

mesobronchus (M b) extended through the lung until reached the periphery of 

the lung also the lobulation of the lung. Crossman's trichrome stain. X 40.  

Fig. (27): Photomicrograph of 14th day quail embryo showing mesobronchus 

(Mb), columnar epithelium (E), inter cartilaginous area (1) rich in collagenous 

fibers and adventitia (T) rich in collagenous fibers. Crossman 's trichrome stain. 

X 150.  

Fig (28): Photomicrograph of parabronchial units of 15th day quail embryo. 

Atria (A) are separated by inter atrial septa formed from head (H) and stalk (S) 

and infundibulae (F) adjacent to inter lobular blood capillaries (Be). 

Crossman's trichrome stain. X 200.  

Fig (29): Photomicrograph of parabronchial units of 15th day quail embryo 

formed from atria (A), infundibulae (F) adhered directly to interlobular blood 

capillary (Be). Crossman's trichrome stain. X 400.  

Fig. (30): Photomicrograph of parabronchial units of 15th day quail embryo, 

formed form atria (A), infundibulae (F) and thick interstitium (Is) separating 

them from the inter lobular blood capillary (Bc). H & E. X 400.  

Fig. (31): Photomicrograph of lung tissue of 16th day quail embryo showing: 

outpouchings formed from atrial zone (A) and infundibular zone (F) and thick 

inter lobular septa (Is) contained blood capillaries (Be) and air spaces (Ac). H 

& E. X 400.  

Fig. (32): Photomicrograph of parabronchial units of 16th day quail embryo 

showing: atrium (A), infundibulum (E), blood capillary (Be), head (H) and 

stalk (S). H & E. X 1000.  
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Discussion 
  

The present work could identify the lung buds in the quail embryos of 

3 days old. In chick embryo, (13); (14); (15) and (16) were the first to observe 

them on the third day. In duck embryos, (17) described their appearance at Late 

of the 5
th

 ED and during the 6th day of incubation. In agreement with (17) in 

duck, the present results showed that the difference in the time of appearance  

of the lung buds may be due to difference in the time length of incubation 

period, which is 16 days in quail, 21 days in chicken and 28 days in the duck. 

Our results agreed also with those obtained by (15) and (18) in the first 

appearance of the lung buds as a pair of small ridge -like protuberances on the 

ventro lateral aspect of the foregut.  

The present results disagreed with (19), (20); (21) and (17); in that the 

loosening of the mesenchyme was accompanied by the formation of the blood 

vessels and that it was due to the increased hydration of intercellular substance. 

The above-mentioned authors supported and dued these findings by the 

presence of thin walled blood vessels that led to diffusion of fluids to the 

surrounding mesenchyme which resulted in its loosening. The disagreement of 

the present work could be supported and explained by the presence of the loose 

mesenchymal tissue surrounding the endodermal tube before the first 

appearance of blood vessels in this mesenchyme during this age.  

Our results in the quail embryo revealed that after the lung 

primordium have formed the lung tissue; the endodermal tube in the primitive 

lung was still surrounded by two layers of mesenchymal tissue (inner loose and 

outer denser layers) originated from the previous inner loose one . These results 

were similar to those obtained by. (21) in buffalo, (22) in Camel, and (23) in 

rabbit.  

The present study revealed that as the primitive lungs developed and 

increased in size, they exhibited a saccular shape at the 5
th 

ED, then became 

separated from the vertebral column by the mesonophros and changed from a 

saccular to wedge shape forms at the 6
th

 ED. At the 7
th

 ED they assumed an 

ovoid shape and reached their definitive topographic location in the  

coelomic cavity. In chick embryo, (15) and (9) reported more or less similar 

results. The lungs grossly changed from a saccular to a wedge shape form and  

reached their definitive topographical locations in the coelomic cavity on the 

6
th

 day of chick embryo. They also reported that the lung had assumed an ovoid 

shape by the day 6.5 of chick embryo (9), (15), and (16) have reported that the 

lungs settled onto the ribs and began to attach and gradually sink into them on 

day 7.5 where each lung assumed an ovoid shape. They noticed deep costal 

sulci on the dorsal aspects of the lung on day 8 of chick embryogenesis. 

Although the quails have incubation period shorter by 5 days than the chick, 
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our result revealed that the lungs were assumed an ovoid shape on the 8
th

 day 

quail embryos and the deep costal sulci produced by the ribs were evident at 

the 10
th

 ED.  

Our results revealed appearance of growing RBCs found singly 

between the mesenchymal cells at the 4
th

 ED. This was in accord with (18) in 

chick who stated that blood cells formed from undifferentiated mesenchymal 

(stromal) cells from day 5 of chick embryogenesis. The resent work revealed 

that these cells appeared in clusters of growing RBCs at the 5
th

 ED. Each 

cluster was formed from 1-2 growing RBCs surrounded by elongated  

mesenchymal cells that attached to each other to form the endothelium of the 

blood vessel. These results was in accord with (19), in duck at 7-8 days of 

incubation and (18) who stated that by day 8, blood cells were widely dispersed 

in the lung of the developing chick's embryo.  

About the start - formation of the intrapulmonary primary bronchus or 

mesobronchus, our results agreed with (15) in the appearance of an epithelial 

cell cord at the 5
th

 ED (present results). This epithelial cell cord extended in a 

cranio - caudal direction, then extended deep into the developing lung and 

canalized to form the primitive mesobronchus. Also agreed with (9) in that the 

mesobronchus is the focal point of air way (bronchial system) development in 

the avian lung. The present findings showed that the primitive mesobronchus 

and the secondary bronchi at their origin were lined with high columnar 

epithelium rested on a well distinct PAS + ve basement membrane, which was 

dissociated at the point of origin of secondary bronchi (24) in duck reported 

similar result. It was investigated that an extracellular matrix molecule was 

commonly found in the basal lamina along the sides of the developing bronchi 

but not in the budding points, this interpret the previously mentioned PAS  

reaction in the basement membrane (25).  

 

Our results showed that at the 10th ED the parabronchial lumen 

started to loss its smooth regular appearance due to start of atrial formation. 

This was in accord with (15) and (16) who reported that from the 10th 

embryonic day in chick, the epithelium that lined the parabronchial lumen and 

the adjacent mesenchymal cells underwent drastic reorganization through 

massive differentiation, migration and apoptosis (programmed cell death) as 

they transformed into atria, infundibulae and air capillaries; structural elements 

that came to constitute virtually all the parabronchial gas exchanges tissue 

mantle.  

The present study reported that the atria started formation as solid 

outpouchetings from the parabronchial wall into the surrounding mesenchymal 

tissue then stared canalization producing depressions (atrial pits) in the luminal 

outlines of the parabronchi. These outpouchings increased in number so that a 
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series of diverticulae aroused from the central parabronchial lumen. Similar 

results were obtained by (26) who reported that the atrium started appearance 

as an outpouching from the tertiary bronchi due to invading epithelium to the 

underling mesenchyme. They added that the outpouchings were initially 

formed by elongation of each epithelial cell, there after migration of the whole 

cell into the mesenchyme took place. Also in agreement with (15), (16) and 

(26) in chick in that, firstly the outpouchings were solid cords of cells that 

eventually canalized so that a series of diverticulae aroused from the central 

parabronchiallumen.  

During the 15th-16th day old quail embryo, the infundibulae appeared 

projected from the bottom of conspicuous atria. This was in accord with (16) 

who stated that, forming as diverticulae from the parabronchiallumen, atria 

gave rise to infundibulae (small air passages) and air capillaries on day 16 and 

18 of chick embryogenesis. Also in agreement with (26), (27) (28) at the 17th 

day old chick, our results revealed at the 15th and 16th day old quail embryo 

that the outpouchings could be divided into two zones, inner and outer  

ones. The inner zone formed of the cuboidal cells nearest the lumen and was 

covering the groups of smooth muscle cells adjacent to the lumen. The outer 

zone consisted of more flattened cells that form the lining of infundibulae.  

In agreement with (29) in quail and (26), (18) in chick, our findings  

revealed that each individual outpouching was separated by mesenchymal 

elements that included undifferentiated cells, blood capillaries, fibroblasts and 

smooth muscle cells. Our results agreed also in that these mesenchymal 

elements formed the core of the stalks, the boundaries of the atria, infundibulae 

and so these respiratory structural elements could constitute a separated units 

called parabronchial units.  

At 16th day quail embryo, our results revealed that the air capillaries, 

the last chambers of the parabronchial unit were not conspicuous at this stage 

or even absent in some areas of parabronchi, while in some other areas were 

appeared unconnected with the infundibulae. Hence, the parabronchial units 

were formed from conscious atria and well developed infundibulae, structural 

elements, that constituted the pre-hatching parabronchial exchange tissue 

mantle. These fmdings were in accord with (29) in quail but disagreed with (5), 

(26), (27) and (15), (16), (18), (28) in chick embryos and (17) in duck embryos 

who concluded that the parabronchial unit was formed from conspicuous atria 

and well developed infundibulae and air capillaries before hatching.  

Our results on 16th day quail embryo showed that the parabronchial 

units and the blood capillaries appeared well formed. The interstitium (formed 

of thin fibrous elements and interstitial cells) separating the above two 

structural elements were thinned. The well-developed infundibulae with their 

attenuated epithelium lining were closely interrelated with the attenuated  



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

116 

 

endothelium of the well-developed blood capillaries. So the quail parabronchial 

lung became capable of gas exchange by the end of incubation period. Similar 

results were obtained by (5), (26), (27) and (15), (16), (18) and (28) at 21 days 

old chick embryo and (17) at 26 days duck embryos.  
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 اىَيخص اىؼشثٚ

 

 زراطبد يجهزَخ عهً رطىر انزئخ فً انظًبٌ قجم انفقض

 
اَهبة يحًىز عجس انعبل انشغجً

1
حبرى حظٍُ ثكزيو  

  2 
يحًس عطُخ يزىنً و

3 

يعزوف عبثسٍَ انجعالوي و
4 

رظب يحًس عُس  و
4 

 
، كهُخ انطت انجُطزي، جبيعخ ثُهباالَظجخ وانرالَبقظى  1 

 طت انشزعً وانظًىو، كهُخ انطت انجُطزي، جبيعخ ثُهبقظى ان2
 ، كهُخ انطت انجُطزي، جبيعخ ثُهباالَظجخ وانرالَبقظى 3

 يعهس ثحىس صحخ انحُىاٌانحُىَخ،  انكًُُبءقظى  4

 

ٍِ أعْخ اىغَبُ فٚ االػَبس اىَخزيفخ ٍِ  90ٕزٓ اىذساعخ ػيٚ ػذد  ٛأعش  

رٌ ؽفع  .د اىزششٝؾٞخ ٗاىْغٞغٞخ فٚ اىشئخٍشؽيخ ٍب قجو اىفقظ ؽٞش رٌ دساعخ اىزغٞشا

ٗرضجذ اىؼْٞبد ٗ اػذاد اىششائؼ ٗاىصجغ ثبىصجغبد اىَخزيفخ ٗ رٌ فؾصٖب ث٘اعطخ 

ثذأ ظٖ٘س اىشئخ فٚ اىًٞ٘ اىضبىش ىيزؾعِٞ ػيٚ ٕٞئخ ّز٘ء .اىَٞنشٗعن٘ة اىع٘ئٚ 

ٍنُ٘ ٍِ ّغٞظ غالئٚ ػَ٘دٙ صٌ رؾ٘ه اىٚ اّج٘ة ٍجطِ ثْغٞظ غالئٚ ٍؾبغ ثْغٞظ 

ثذأ ظٖ٘س اىشؼجخ اىٖ٘ائٞخ اىشئ٘ٝخ فٚ اىًٞ٘ اىغبدط صٌ ظٖشد اىشؼٞجبد . ٍٞضّشَٞٚ

اىشئ٘ٝخ اىضبّ٘ٝخ ٍزفشػخ ٍِ اىشؼجخ اىشئ٘ٝخ اىشئٞغٞخ ٗمبّذ ٍجطْخ ػْذ ثذاٝزٖب ثْغٞظ 

فٚ . غالئٚ ػَ٘دٙ صٌ رؾ٘ىذ اىٚ ّغٞظ ٍنؼت ٗقذ ظٖشد ثؼط االٗػٞخ اىذٍ٘ٝخ

. ٘ٝخ اىضبّ٘ٝخ فٚ اىزفشع ىزؼطٚ االّج٘ثبد عبس اىشؼجٞخاىًٞ٘ اىزبعغ ثذأد اىشؼٞجبد اىشئ

فٚ اىًٞ٘ اىؼبشش ثذأ اىَْ٘ اىنبٍو ىيشؼت اىٖ٘ائٞخ اىشئٞغٞخ ٗمبّذ ٍجطْخ ػْذ ثْغٞظ 

فٚ اىًٞ٘ . غالئٚ ػَ٘دٙ مبرة ٍٖذة مَب ثذأ ظٖ٘س اىغعبسٝف ٗاىْغٞظ اىؼعيٚ

فٚ اىًٞ٘ اىشاثغ . ىٖ٘ائٞخاىضبّٚ ػشش ثذأد االّج٘ثبد عبس اىشؼجٞخ فٚ رنِ٘ٝ اىشدٕبد ا

ػشش ثذأ ظٖ٘س اىغذد اىَخبغٞخ داخو اىْغٞظ اىطالئٚ ىيشؼت اىٖ٘ائٞخ اىشئٞغٞخ مَب ثذأ 

ظٖ٘س اىؾ٘اعض ثِٞ اىشدٕبد اىٖ٘ائٞخ مَب ثذأد اىشدٕبد اىٖ٘ائٞخ فٚ اىزفشع ىزؼطٚ 

 . ٍذاخو اىشؼٞشاد اىٖ٘ائٞخ ٗمبّذ ٍجطْخ ثخالٝب ؽششفٞخ ثغٞطخ
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Abstract 
 

        Salmonella is an important zoonotic pathogen and it's prevalence in 

the animals acts as a continuous threat to man. The present study was 

carried out to report the isolation along with the serotypes, phage types 

and antibiogram pattern of Salmonella among man, poultry and cattle. A 

total of 300 samples from diarrheic livestock and humans were processed 

for the isolation of Salmonella. Representative isolates of S. typhimurium 

and S. enteritidis were phage typed. Ninety five isolates of Salmonella 

enterica belonging to 5 serotypes- S. typhimurium, S. enteritidis, S. 

gallinarum, S. Paratyphi B and S. Bareilly were obtained with an overall 

prevalence rate of 14.40 percent. S. typhimurium isolates were distributed 

among four phages- DT003, DT004, DT096 and DT193 and all the S. 

Enteritidis isolates belonged to a single phage type, PT13a/7. Our findings 

showed that three of the five serovars as well as some of the phage types of 

these serovars were shared by animals and humans indicating the zoonotic 

potential of the organism. Thus, it is imperative that salmonellosis control 

measures adopted for humans should give adequate importance to its 

control in the animals particularly their products. All the isolates were 

subjected to antibiogram studies against 8 antimicrobials which revealed 

that cephalexin (Cp, 30), ciprofloxacin (Cf, 30), enrofloxacin (Ex, 10), 

gentamicin (Gm, 30), were most effective, whereas, doxycycline (Do, 10), 

ampicillin (Ap, 25), amoxycillin (Am, 10), and tetracycline (Tc, 30) were 

relatively less effective. 

Introduction 
 

    Food of animal origin can be the vehicle for transmission of salmonellae to 

man, meat and meat products which may be contaminated by human excreta at 

any step in the chain of processing, meat handling from raw material to the 

preparation of meat and meat products (1). Zoonotic Salmonella is the cause of 

the food-borne salmonellosis pandemic in humans, in part because it has the 

unique ability to contaminate poultry meat.  The incidence of Salmonella food 

poisoning in the United States in 1988 was estimated to be between 840,000 

and 4 million (2). Enteric Salmonella infection is a global problem both in man 
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and animals, and has been attributed to be the most important bacterial etiology 

for enteric infections worldwide. Salmonellosis is endemic in Egypt and its 

importance, as potential zoonoses needs. Therefore this investigation was 

planned out to throw some light on prevalence of enteric Salmonella infection 

among humans and various livestock and poultry in Egypt with their phage 

typing and also antimicrobial sensitivity test of the isolated Salmonella strains 

(3). 
Material and Methods 

 

Collection and processing of samples: one hundred stool samples from 

patients with diarrhea were collected from diagnostic laboratories in healthy 

insurance hospital in benha city. As well as one hundred each, cloacal swabs 

from diarrheic poultry and rectal swabs from diarrheic cattle from various farms 

in the same locality were collected aseptically in sterile test tubes and 

immediately brought to the laboratory for processing. 

Bacterial culturing:  

The following bacteriological media were used: brilliant green agar 

(BBL), MacConkey agar (BBL) for direct plating of specimens, Selenite-F 

broth (BBL) (4 and 5).   

Biochemical identification of isolates:  

The biochemical identification of isolates made on the basis of the following 

tests: glucose metabolism negative; production of indole negative, Methyl red 

reaction positive (MR) and Voges Proskaur test (VP) negative and positive 

utilization of Citrate and H2S production and hydrolysis of urea negative (6). 

Phage typing: 

Phage typing was performed in accordance with the methods of Dutch 

Phage typing system (7 and 8).   

Antimicrobial susceptibility testing:  

The disk diffusion method was used for susceptibility testing made 

according to (9). eight drugs were routinely used to test gram-negative enteric 

bacteria: Antibiotic sensitivity test: In vitro susceptibility of the organisms to 

various antimicrobial agents was determined by the disc diffusion technique. 

The antimicrobial agents (concentration in mg) used were: ampicillin (Ap, 25), 

amoxycillin (Am, 10), cephalexin (Cp, 30), ciprofloxacin (Cf, 30), doxycycline 

(Do, 10), enrofloxacin (Ex, 10), gentamicin (Gm, 30), tetracycline (Tc, 30). 

Results were recorded in tables (9). 
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Results 
 

Table (1): The percentage of Serotypes of Salmonella species isolated from 

human: 

 

Source Number 

of 

Samples 

Number of 

Positive for 

Salmonella 

(%) 

Serotypes of Salmonella Isolated 

 

Serotypes Number of 

Isolates 

Human 

(Stool Samples) 

100 23 (23%) S. typhimurium 10 

S. enteritidis 11 

S. paratyphi B 2 

 

 

Table (2): The percentage of Serotypes of Salmonella species isolated from 

poultry: 

 

Source Number 

of 

samples 

Number of 

positive for 

salmonella 

(%) 

Serotypes of Salmonella 

isolated 

Serotypes Number of 

isolates 

Poultry 

(cloacal 

swabs) 

100 34 (34%) S. typhimurium 12 

S. gallinarum 12 

S.enteritidis 8 

S. paratyphi B 2 

 

Table (3): The percentage of Serotypes of Salmonella species isolated from 

cattle: 

 

Source Number 

of 

samples 

Number of 

positive for 

Salmonella 

(%) 

Serotypes of Salmonella isolated 

 

Serotypes Number 

of isolates 

Cattle (rectal 

swabs) 

100 13  (13%) S. typhimurium 5 

S.enteritidis 6 

S. bareilly 2 
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Table (4): The numbers and percentage of phage typable isolated from Human 

stools: 

Serotype Source Number of 

isolates 

Phage type 

phage 

typed 

 

Number 

of 

isolates 

Phage 

untypable 

S. typhimurium human 6 DT003 5  

11 DT096 1 

S. enteritidis human 6 PT13a/7 6 

 
Table (5): The numbers and percentage of phage typable isolated from poultry: 

Serotype Source Number of 

isolates 

Phage type 

Phage 

 typed 

Number 

of 

isolates 

Phage 

untypable 

S. typhimurium Poultry 12 DT003 6  

 

19 

DT004 4 

DT193 2 

S. enteritidis Poultry 3 PT13a/7 3 

 
Table (6): The numbers and percentage of phage typable isolated from cattle: 

Serotype Source Number of 

isolates 

Phage type 

phage 

typed 

 

Number 

of 

isolates 

phage 

untypable 

S. typhimurium cattle 3 DT193 3  

6 
S. enteritidis cattle 4 PT13a/7 

 

4 

 
Table (7): Summarized results of antimicrobial sensitivity test of isolates: 

Antimicrobic agent Disc potency Inhibited zone Results 

Gentamicin (Gm) (30 µg) 12 or  less S 

enrofloxacin (Ex) (10 µg) 13 or less S 

Ciprofloxacin (Cf) (30 µg) 14  or less S 

Cephalexin (Cp) (30 µg) 14 or  less S 

Ampicillin (Ap) (25 µg) 20 or  less R 

Amoxicillin (Am) (10 µg) 19 or less R 

Tetracycline(Tc) (30 µg) 14  or less R 

Doxycycline (Do) (10 µg) 14 or  less R 

S=Sensitive      R= Resistant 
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Discussion 
  

There are more than 2500 Salmonella serovars distributed throughout 

the world; some of these viz., S. typhi, S. gallinarum, S. dublin and S. 

choleraesuis are host specific, the majority are non adapted and can cause 

infection in man and animals alike. In the present study, 70 (70%) Salmonella 

isolates belonging to S serovars - S. typhimurium, S. Enteritidis, S. gallinarum, 

S. paratyphi B and S. bareilly were isolated from 300 samples from diarrheic 

cases in humans, poultry and cattle (Table 1,2 and 3).  

 In this study, 23 (23%) Salmonella were recovered from 100 human 

stool samples examined. The potential hazard of the organism can be viewed 

from the fact that virtually one in every five stool samples collected from 

diarrheic patients was positive for Salmonella. All the salmonellae isolated 

from humans in the present study, S. enteritidis(11%), S.typhimurium (10%)  

and S. paratyphi B (2%)  were non host-specific and their role in human 

salmonellosis has been well established(10). Poultry is known to be the largest 

single reservoir of Salmonella (11), (Table 1).  

In the present investigation, 34 (34%) of the 100 cloacal swab samples 

from diarrheic birds showed presence of Salmonella. The isolation rate was 

higher than that usually reported and could be attributed to the fact that the 

swabs from only the diarrheic birds were processed in our study. Four serovars, 

S. typhimurium (12%), S. gallinarum (12%), S. enteritidis (8%) and S. 

paratyphi B (2%) were recorded. S. gallinarum, the causative agent of fowl 

typhoid, is the most prevalent host-adapted Salmonella strain in poultry. S. 

typhimurium and S. enteritidis are not only involved in severe outbreaks of 

avian salmonellosis and economic losses to the poultry industry(12 and 13), 

these serovars also pose a definite zoonotic hazard as poultry are known to be 

the major transmitters of non host-adapted salmonellosis in humans(14), (Table 

2).  

A total of 13 (13%) Salmonella isolates were recovered from cattle 

diarrheic rectal swabs comprising S. enteritidis (6%), S. typhimurium (5%), 

and S. bareilly (2%). S. bareilly, isolated from cattle in the study has also been 

reported to be involved in salmonellosis outbreaks in the children18. One of the 

characteristic features observed during the study was that human as well as the 

livestock and poultry in the region shared most of the serovars indicating the 

potential hazard of interspecies sharing of these organisms. It has been reported 

that livestock and their products can contribute to the total Salmonella infection 

in humans(15). Involvement of these serovars emphasizes the need to control 

their transmission from one generation to the next and horizontal spread within 

the herds/flocks as well as interspecies transmission (16), (Table 3). 
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The phage typing results of the representative isolates of  Salmonella 

entrica revealed that of the 21 S. typhimurium isolates, Five were belonged to 

phage type DT193, Eleven to DT003, and Four to DT004. Though phage type 

DT003 was found to be present in both human and poultry isolates, phage 

types DT193 were found in poultry and cattle. Presence of phage type DT003 

in poultry has also been reported earlier (17). The sharing of phage types 

among various species indicated the interspecies transmission of organism (18-

19 and 20) and re-emphasized the need to control salmonellosis at every step. 

All the 13 isolates of S. enteritidis (six from humans, three from poultry and 

four from cattle) were found to belong to a single phage type PT 13a/7. The 

presence of this phage type among different species was also reported by other 

workers (21,23 and 24), (Table 4,5 and 6).   

In recent years, antibiotic resistance in Salmonella has assumed 

alarming proportions worldwide (25). Monitoring drug resistance pattern 

among the isolates not only gives vital clues to the clinician regarding 

therapeutic regime to be adopted against individual cases, but also an important 

tool to devise a comprehensive chemoprophylactic and chemotherapeutic drug 

schedule on herd basis within a geographical area. In the present study, highest 

number of isolates showed resistance against doxycycline (58; 61.05 %), 

followed by ampicillin (49; 51.57%), amoxycillin (43; 45.26%) and 

tetracycline (42; 44.21%) cephalexin (24; 25.26%), ciprofloxacin (8; 8.4%), 

gentamicin (6; 6.3%),and  enrofloxacin (2; 2.1%) (Table 7). All the human 

isolates were resistant to at least one of the 8 antibiotics tested. This could be 

due to the wide and varied use of different antibiotics by human patients with 

simultaneous evolution of newer antibiotics that have precipitated into 

pathogens of multiple drug resistance. Moreover, the presence of antibiotic 

residues in foods of animal origin may result in increased drug resistance 

amongst human isolates (25). 

 From this work we can concluded that to avoid contamination of 

poultry and cattle carcasses with such pathogens, food handlers must be free 

from diseases that may be transmitted by foods, should have medical certificate 

and subjected to periodical medical examination. Proper examination of the 

poultry and cattle at the farms & at the slaughter houses in both antemortem 

and postmortem examinations. Personal hygiene, good sanitation and 

application of good hygienic conditions at the slaughterhouses are also 

recommended. 
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 اىَيخص اىؼشثٚ

 

 االهًُخ انصحُخ انعبيخ نهظبنًىَُال انًشززكخ
 

عبزل عجس انعشَش انُىَشً
1

و طُهفُب أحًس  
2

 

 

قظى االيزاض انًشززكخ كهُخ انطت انجُطزي جبيعخ ثُهب
1
 

قظى صحخ انحُىاٌ وااليزاض انًشززكخ كهُخ انطت انجُطزي جبيعخ أطُىغ
2
 

 

 

فٜ اىؾٞ٘اّبِد  ٕبٗ إّزشبس   خ ََٖىٍِ اىَٞنشٗثبد  اىَشزشمخ ااىغبىَّ٘ٞال 

ىيغبىَّ٘ٞال  غبَّأأّ٘اع ٗ ىؼضه أعشٝذاىذساعخ اىؾبىٞخ . ىالّغبُ اٍغزَش ارٖذٝذ ٝغؼيٖب

ِِ ٗاالّغبُ ٗاىثِٞ  ِْ اىَبشِٞخ  300أخزد . َبشٞخِ اىذٗاع ٍِ ٗ  اىَصبثخ ثبألعٖبهػْٞخ 

  ٗ عبىَّ٘ٞال typhimurium .ْػضه  عبىَّ٘ٞال ٗقذ رٌ. اىغبىَّ٘ٞال ىؼضه األّغبُ

enteritidis ذْػضى  ػزشح َخَغخ ٗرغؼُ٘ . ٗرىل ثأعزخذاً القَبد اىجنزٞشٝب  ِْ ٍِ
٘د  إىٚ  enterica عبىَّ٘ٞال ،  typhimurium . عبىَّ٘ٞال أّ٘اع عٞشٗى٘عٞخ 5َٝؼ 

ٗ  Paratyphi B ، عبىَّ٘ٞال gallinarum . ، عبىَّ٘ٞال enteritidis . عبىَّ٘ٞال

ِخ  Bareilly  عبىَّ٘ٞال ٍّ     عبىَّ٘ٞالثَْٞب . ثبىَبئخ 14.40ثْغجِخ إّزشبِس ػب

typhimurium   ّصػَ  ذْػضى ، 003دٛ رٜ  أّ٘اع ٍِ القَبد اىجنزٞشٝب ثِٞ أسثؼخ ذٗ 

ّو عبىَّ٘ٞالثَْٞب مبّذ ٗ 193ٗدٛ رٜ  096دٛ رٜ ، 004دٛ رٜ    Enteritidis م 

ِْ األّ٘اعِ  ثأعزخذاً .a /7 13ّ٘ع، ثٜ رٜ  خبصخ ثالقَبد اىجنزٞشٝب خى ٗ ْؼضاىَ ٍِ  ثؼط 

ِْ اىخَغخاى القَبد اىجنزٞشٝب أظٖشد ٍِ ُّ صالصخ   خَمبّْذ ٍشزشم أّ٘اع عٞشٗى٘عٞخ ْزبئَظ ثأ

. ؽذٗس اىؼذٗٙ اىزجبدىٞخ ىٖزا اىَٞنشٗة ٝ شٞش إىٚ إٍنبّٞخِ  ٗاىزٙ ٍغ اىؾٞ٘اّبِد ٗاىجششِ 

ٛ   فَِ اىٖزا، ٗ ى ُْ َٝؼطٜ ّغبُ األ  فٚاىغبىَّ٘ٞالػيٚ ٍشض   غٞطشحِ ىيعشٗس َِٝغت  أَ

ْزَغبرٌِٖٗفٜ اىؾٞ٘اّبِد ػيٞخ غٞطِشٓ ىيإَٔٞخَ مبفٞخَ إىٚ   ٍ ذ اىؼزشاد خعؼَ . خص٘صبً 

ُّ ٗ ٍعبداد ٍٞنشٗثٞخ 8دساعخ ربصٞش  إىٚ اىَؼضٗىخ  ، ػيٞخبمضش فاألاىزٛ َمشَف ثأ

(   Ex,10)ٗأّزشٗفي٘مغبعِٞ ( Cp,30)ٗ عٞجشٗفي٘مغبعِٞ (Cp,30)اىغٞفبى٘مغِٞ 

  Ap,25))األٍجغٞيِٞ ,( Do,10)ثَْٞب مبُ اىذٗمغٞغٞنيِٞ (.Gm,30)ْزبٍٞغِٞ ٗ اىغ

 .ٞخَمبّْذ ّغجٞبً أقو فّؼبى Tc,30))ٗ اىززشاعٞنيِٞ   (Am,10)ٗ األٍنٞغٞيِٞ

 

 

 

 

 

 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

129 

 

Efficacy of Ramectine Against Internal and External 

Parasites in Sheep. 

Attia, T.A. 
1
  

 
1Department of Pharmacology, Faculty of Veterinary Medicine, Menofia 

University, Sadat Branch. 
 

 

Abstract 
 

      Efficacy of Ramectin administered via   parenteral routes against   

natural infections with internal and external parasites were tested in 

sheep. Ramectin is a new combination of ivermectin ( 1%) and rafoxanide 

(12.5%), recently introduced in many markets around the world as a 

broad spectrum parasiticide. The efficacy of Ramectin (1ml per 50 kg. 

body weight) was tested in sheep for control of natural infestation by 

internal parasites (Gastrointestinal nematodes and liver flukes) and 

external parasites (mange and ticks)  in Egypt. The drug showed excellent 

efficacy against   mature and immature form of round worms 

[Trichostrongylus, Ostertagia and Haemonchus species larvae] as well as 

Trichuris species after 7 days post treatment. Its eradication effect was 

delayed for another week (14th d.p.t.) Cooperia and Nematodirus species 

larvae. With mean efficacy reach 80-90 % after 7 day post treatment 

(d.p.t). Increased to 100 % after 14 (d.p.t). Very good efficacy (100%) for 

the drug was recorded toward the previously diagnosed Fasciola eggs, the 

eggs which disappeared completely from the feces of treated animals at the 

day 21 post treatment inward. Two doses of ramectin with one week 

interval succeeded in eradication of mange accompanied with marked 

improvement in mange infected skin areas in the form of disappearance of 

scales during the third week post treatment. The effect of Ramectin on 

blood picture and some enzyme activity was also investigated.    

 

Introduction 
 

    Control of the parasites using chemical preparations still as an important part 

in the efforts applied to induce fast eradications of different parasites and they 

still remained as one of the easily available means of control during the last 

decades. Frequent use of suppressive drugs may lead to widespread 

anthelmintic resistance among animal parasites (1).  Recommendations for 

slowing the spread of resistance thus conserving the efficacy of broad spectrum 

anthelmintics, have been outlined and include the use of anthelmintic 
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combination (2),(3). Ramectin injectable solution is a new patent preparation of 

New pharma Research Center AB Sweden, composed of Ivermectin (1 %) and 

Rafoxanide (12.5 %). It is   produced under license by AVICO Jordan   for the 

treatment of internal and external parasites in cattle, buffaloes, camels, sheep 

and goats. Ivermectin is macrocyclic lactones exhibit a broad spectrum activity 

against gastrointestinal and lung nematodes (4) as well as external parasites of 

domestic animals (5). Since 1981, ivermectin has been released in over 60 

countries for use in cattle, sheep, goats, horses, sheep, reindeer and humans (6). 

Ivermectin is highly effective against adult, developing and hypobiotic larvae 

of most gastrointestinal nematodes, lung worms and many arthropods (7), (8). 

Ivermectin has been shown to cause paralysis of the parasites by affecting 

amminobutyric acid mediated signals between nerves and muscle, (9).  

      On the other hand, Rafoxanide is one of halogenated salicylanilides group 

which includes closantel, niclosamide and oxyclosanide, (10). All these 

members are synthesized compounds, having a potent antiparasitic activity 

against liver fluke and blood sucking nematodes in sheep and cattle (11), (12). 

Rafoxanide is used extensively for controlling of Haemonchus, and Fasciola 

species infection in sheep and cattle, also for Oestrus ovis in sheep (12). Its 

fasciolicidal effect resulted from uncoupling oxidative phosphorylation and 

interfering with ATP production which includes adults, (6 and 12 week-old) 

flukes as this activity will be increased as the flukes become mature and move 

from liver parenchyma to bile duct. (5).  

       The efficacy of the Ramectin was tested previously in camels (13) and the 

pharmacokinetics of Ivermectin associated with rafoxanide (Ramectin) was 

also studies in calves, sheep (14) 

       The present study aimed to evaluate the efficacy of the new formulation 

Ivermectin in combination with Rafoxanide (Ramectin) in treatment of natural 

parasitic infections (gastro-intestinal nematode, liver fluke, ticks and mites) in 

sheep.  The effect of Ramectin on blood picture and some enzymes activities 

was also investigated.    
 

 Material and Methods 
 

 1-Drugs and dose of administration:- 

Ramectin injectable solution was obtained from Arab Veterinary Industrial 

Company (AVICO), Amman, Jordan.  Each ml containing10mg Ivermectin 

plus125mg Rafoxanide. The drug was injected subcutaneously at a dose of 1.0 

ml per each 50 Kg. B. W., (equivalent to   2.5 mg Rafoxanide plus 200 µg 

Ivermectin per kg b.wt.)  
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2-Animals:  

After examination to a number of 120 apparently healthy   sheep (25-60 kg 

body weight) at El-Fayoum Governorate, Egypt,   eighty she sheep naturally 

infected by the target parasites were selected. These infected animals include:  

- Forty five naturally infected by nematodes eggs. They were randomly divided 

into two groups, one treated with the drug (35 animals) and the other (10 

animals) used as control non-treated.  

- Ten animals naturally infested with   Fasciola   were treated.  

- Twenty five animals have high to moderate level of mange infection. They 

were allocated into two groups, as twenty animals will be treated and 5 animals 

left as control.  

The animals were housed in their owner’s houses along the duration 

of the trial without control measures on the floor level. Each animal received 

his normal food and water as usual.  

3-Collection and examination of samples: 

 The animals were collected in the local veterinary clinic associated 

with their owners. All animals were identified, rectal fecal samples were 

collected from all animals at days, -7, Zero, 7
th

, 14
th

, 21
st
, 28

th
 and 35

th
 day 

post-treatment (P.T.). Total number of different G.I.P. eggs/gm. of feces were 

calculated in each time using the Mc-Master technique (15), while  

Fasciola infection was diagnosed using  “fluke finder” technique (16). The 

animals were considered positive if one Fasciola  per gram was recorded. 

Cultivation of the collected fecal samples was done using the modified 

Baermann technique and the detected larvae were identified (17). The larvae 

were counted relatively for each individual animal where the mean number per 

animal in each group was calculated. 

    Efficacy of the drug was calculated according to the disappearance of the 

target eggs from the feces of the treated animals before and after treatment 

according to the equation (18):-     Drug efficacy % = a-b/a X 100, where, 

a= mean number (of EPG or of ticks or mite) recorded at zero day. 

b= mean number (of EPG or of ticks or mite) recorded at day of                                                                        

observation. 

4-Testing the efficacy of the drug against mange infection: 

Using separate sheet, the diameter and site of the lesion allover the 

animal body were recorded for each animal. Separate skin scraping was 

collected from the periphery of the lesion from each animal at the previously 

mentioned days of tick's observations. Samples were treated with Sodium 

hydroxide 10% solution where the mite types were identified according to (15). 
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The mean number of mite per microscopic field was calculated in each 

case.The clearance rate was calculated mathematically as before. 

The clearance of the animal from   mite considered as the guide for the 

drug efficacy. The pre-treatment infection of each animal was considered as 

control for its condition post treatment. 

For mange, animals were treated with Ramectin with two doses with 

one week interval at a rate of 1ml per 50 kg body weight. The animals in the 

three experiments were remained under observation during the first 3 hours 

after medication where any abnormalities at the site of application or in the 

general health condition of the animals were recorded. 

5-The effect of Ramectin on blood picture and on the  liver and kidney 

function: 

Two blood samples were collected from five sheep (one with heparin 

for hematological study and the second for biochemical study) just before 

injection with Ramectin.   Blood samples were taken gain 2, 7 and 15 days post 

treatment  

- Biochemical analysis :  

Serum samples were obtained by centrifugaticn of the blood samples 

collected in non heparinized centrifuge tubes at 3000 r.p.m for 15 minutes. 

Serum samples were assayed for the activities of ALT, AST enzymes as well 

as urea and creatinine levels.  

1- Liver functions tests :  

A-Determination of Alanine aminotransferase (ALT) and Aspartate 

aminotransferase (AST)  :  

Serum alanine aminotransferase (ALT) was estimated by the 

colorimetric method (19) using kits obtained from Diamond Diagnostic 

Company.  

B- Determination of Serum creatinine and urea :  

Serum creatinine was estimated according to the method of (20), 

while   urea levels were measured according to the method of (21). 

- Hematological studies :  

1-Total erythrocytic count :  

Total red blood cells were counted under the microscope by using 

improved double Neubaur haemocytometer (22). 
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2-Packed cell Volume (PCV):  

The microhematocrite method (23) was used in determination of PCV.   

3-Hemoglobin content:  

The method used for Hb contents determination was adopted by (24).  

4-Total leukocytic count :  

The total leukocytic count was carried out by (22) using double 

Neubour hemocytometer. 

 
Results 

1- Efficacy of Ramectin against  Gastro-intestinal Nématodes.  

Results   in table (1) showed  that the treated animals were divided into 3 

groups according to the mean number of eggs gram feces (E.P.G.) as high 

(1000-1500 E.P.G.) in group (1), moderate (600 to less than 1000 E.P.G) in 

group 2  and low (250-500 E.P.G.) in group 3, while representing animals for 

all level of infection was included in the control group.   

Treatment  with single dose of  ramectin injection   induced  excellent 

activity  in the form of complete elimination of mature and immature form of 

round worms [Trichostrongylus, Ostertagia and Haemonchus species larvae] as 

well as Trichuris species after 7 days post treatment , while its eradication 

effect was delayed for another week (14
th

 d.p.t.) toward elimination of 

Cooperia and Nematodirus species larvae from the feces of this treated groups, 

with mean efficacy reach 80-90 %(table 3),  after 7 day post treatment (d.p.t), 

increased to  100 % after 15 ( d. p.t). This marked efficacy was continuing till 

35
th

 day post treatment, (end of the observation period) in comparison with the 

control non treated animals.  
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Table (1): Effect of RAMECTIN injection in treatment of sheep naturally 

infested with Nematode & Fasciola . 

Treated 
groups 

Mean number of Gastro-intestinal nematode eggs / gram/animal days post treatment 

0 7 14 21 28 35 60 

No./ 

group 

Low- 

high 

Mean No. No. of 

still 

positive 

animals 

Efficacy 

% 

 

No. of 

still 

positive 

animals 

Efficacy 

% 

 

Efficacy 

% 

 

Efficacy 

% 

 

Efficacy 

% 

 

Efficacy 

% 

 

Group I 
(Sheep of 

high level of 
Nematodes) 

15 1000-
1500 

1100 2 86.6% 0.0 100% 100% 100% 100% 
 

No. of 
samples 

collected 
for 

G.I.N. 

 
 

Group II 

(Sheep of 

moderate 
level of 

Nematodes) 

**10 600- less 

than 

1000 

700 2 80% 

Group III 

(Sheep of 
low level of 

Nematodes) 

**10 250-500 350 1 90% 

Control 

Group 
(Sheep of 

different egg 
count ) 

**10 250-1200 550 10 -- 10 Animal still infected by variable numbers 

of eggs / gram feces 

Fasciola 

infected 

sheep 

 

10 

 

2-4 

 

2.9 

 

6 

 

40% 

 

4 

 

60% 

 

0/100% 

 

0/100% 

 

1/100% 

 

90/100% 

** Two animals in these groups have Trichuris species eggs (300 E.P.G.), 

 and another two have 1-3 Paramphistomum E.P.G. 

 

2- Efficacy of Ramectin against Fasciola infection;-  

      Marked efficacy for Ramectin  was  observed in comparing animal fecal 

data before and after 3 weeks post treatment, (table 1).  The drug efficacy was 

increased from 40 % at 7
th

  day  increased to 60% at 14
th

 day   and . to 100% at 

21
st
 and 30 days post treatment., where complete eradication for the  previously 

diagnosed Fasciola eggs was recorded. No Fasciolla eggs could be diagnosed 

in these animals again at 60th day Post treatment.       
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3- Efficacy of Ramectin in treatment of sheep  mange :  

      The data in table (2) cleared that  two doses of Ramectan   produce marked 

effect in treatment of Sarcoptic species mite infection in sheep. The scales was 

drop down and the hair start to develop during 3-4 weeks post treatment in 

animals of moderate to milled infection in comparison with the control non 

treated sheep. Cases of severe infection all over the body (group 3) needed 

another dose for complete eradication of the parasite.  

 

Table (2): Efficacy of RAMECTIN injection in treatment of sheep naturally 

infested with Sarcoptic mange. 

Animal 
groups 

 

No. of 
animal

s 

Description of lesion on the body days post inoculation 

0. 7 14  28 60 

Status of 
infection 

Observat
ion 

Efficacy 
% 

Observation Efficacy 
% 

Efficacy 
% 

Efficacy  
% 

G (1) 7 

Lesion on 

nose & 
ear 

Smooth 
skin 

without 

scales 

moderate Normal 
growing of 

the hair 

good good good 

G- (2) 6 
Lesion in 
head & 

shoulders 

Smooth 

skin 

without 
scales 

moderate Normal 

growing of 

the hair 

good good good 

G-(3) 7 

Wide 

Lesion all 

over the 
body 

Smooth 

skin 

without 
scales 

moderate improved Improved Improved good 

Control  6  

Different  
level of 

lesion 

Lesion 
still 

present 

-- Lesion still 
present 

 

Lesion 
still 

present 

Lesion still 
present 

 

Local tolerance: 

The drug did not cause any digestive disturbances  or even local reaction at site 

of injection for the treated animal at any time post treatment. 

Discussion 
  

The present study demonstrated the high efficacy of Ramectin at a dose of 0.2 

mg kg
-1

ivermectin in association with rafoxanide at a dose of 2.5 mg kg
-1

, 

against common gastointistinal nematodes (G.I.N.) liver flukes as well as some 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

136 

 

external parasites of sheep.  Single treatment of Ramectin (1ml per 50 kg. body 

weights) eliminated all of the previously diagnosed G.I.N. eggs and larvae in 

feces with high sensitivity for Trichostrongylus, Ostertagia, Haemonchus and 

Trichuris species than that of Cooperia and Nematodirus species which 

disappeared after 14 days P.T. in comparison with the control non treated 

animals. This marked efficacy was continued till 35
th

 day post treatment, where 

no G.I.N. eggs could be detected at examination of the collected fecal samples. 

Similar results were previously reported for Ramectin in camels (13). In 

addition, it was reported that Ivermectin concentrations following subcutaneous 

administration of ivermectin alone or in combination with rafoxanide in sheep 

was quantified until 11 and 20 days post administration, respectively, 

indicating that ivermectin was extended in serum after combination with 

rafoxanide (14). Ivermectin paralyze and kill the parasite through interrupting 

their nerve impulses by enhances binding of their neurotransmitter (GABA) to 

special receptors at nerve junctions (25). In addition, rafoxanide is used 

extensively for controlling of Haemonchus, and other blood sucking nematodes 

infestation in animals (5). Littel delay in sensitivity of Cooperia and 

Nematodirus species toward Ivermectine was recorded previously by (7) and 

(26). 
         Concerning to effect of the drug on Fasciola infection, the single 

treatment with Ivermectin/ rafoxanide combination (Ramectin) revealed a very 

high efficacy (100%) for the drug was recorded toward the previously 

diagnosed Fasciola eggs, from the 21
st
 day post treatment inward. This delay in 

clearance of feces from Fasciola eggs was described previously by (27) who 

mentioned that the disappearance of Fasciola eggs from feces of treated 

animals was related to original number of stored eggs in gall bladder than the 

number of living flukes available where some egg still shed in feces after 

eradication of their adult worms. Also prolongation to duration of efficacy may 

be due to the persistent concentration of rafoxanide given subcutaneously 

which may probably due to its prolonged half-life in the plasma of treated 

sheep. In this respect, (28) were agreement with findings obtained in sheep 

treated with rafoxanide. They found that, the efficacy of rafoxanide against 6-

week-old flock (7.5 mg kg
-1

 ) appeared to be similarly effective to a dose rate 

of 2.5mg
-1

 against 10 wee-old-fluke (86 %and 88% respectively). They 

concluded that, this putative efficacy against immature flukes may be due to 

rafoxanide persisting in plasma (105 days) and affecting the mature flukes 

when they reach the bile ducts.  

         Concerning the efficacy of ramectin against mange, marked improvement 

was recorded on mange infected skin areas in treated sheep. In addition, all 

scales were disappeared during the second week post treatment and hairs start 

to develop again at the end of the third week post treatment.  Furthermore, 
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some sheep were given another dose which completely eliminates the mites. It 

was worthily to mention that heavy infected animal need more accurate 

estimation for the recommended dose or application of another treatment. This 

finding was similar to that obtained previously by ivermectin in sheep (29).  

         Sucutaneous injection with Rmectin in sheep with the recommended 

dosage level (1ml/50 kg. body weight) did not cause any digestive disturbances 

or even local reaction at site of injection for the treated animal at any time post 

treatment. 

        For conclusion, using of Ramectin injection was effective in controlling 

internal parasite as round worms, Fasciola as well as external parasites such as 

mites and ticks when given at a single subcutaneous  dose of I ml per 50 kg 

body weight equivalent to 200 ug ivermectin  and 2.5 mg rafoxanide per kg 

body weight.  

         It is recommended that administration of the drug should be given as two 

dose regimen with one week interval to obtained full efficacy against mange 

mites. Strategic use of this combination would ensure that incoming larvae 

from pasture are killed before establishment. This, in turn, would lead to 

reduced pasture contamination and increased production efficiency of sheep. 

The common measurements of the drug withdrawal time must be associated to 

application of the drugs on sheep also. 
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Abstract 
 

This study was carried-out during the period extended from year 

2007 to year 2009 on (200) random cycles of broiler farms. Different 

localities were the areas of research which include Kaliobia, Dakahlia, 

Damietta and Sharkia governerate. The data were collected from health 

and production records and also, by using the structured questionnaire 

method in case of no farm records. The aim of this study is to determine 

and highlight on the most important factors affecting the efficiency of such 

farms and their profitability under Egyptian conditions. The most 

important localities and breeds within the localities, ranged from 545.02 to  

685.59 LE / 100 broilers in Damietta and El.-Kaliobia provinces; 

respectively, and rangedfrom 521.41 to 788.31 LE /100 broilers for 

Hubbard and Ross breeds; respectively. The densities and breeds within 

the densities, as ranged from 611.11 to 589.54 LE / 100 broilers for 

medium and high density; respectively, and ranged from 481.33 to 644.23 

LE / 100 broilers for Cobb and Ross breeds; respectively, Among different 

infection pattern. The lower net incomein infection pattern observed  

in coccidiosis infected birds (495.23 LEIl 00) broilers. While, the control 

birds achieved net income by 658.97 /100 broilers.  
 

Introduction 
 

    Poultry industry is a major economic benefit to several areas in the world 

(1). Intensive broiler production now exceeds 2 X 1010 bird worldwide, but it 

attracts accusations of poor welfare (2). The economic and productive 

efficiency of broiler farms depend upon selected breed (3), season of rearing 

(4), housing and hygienic status of the farm (5), (6), (7); size of operation, 

diseases and mortalities (4), localities, feed and its efficient utilization (8), (9) 

and veterinary managment (10). Poultry production has the following 

advantages over the other livestock; as poultry are good converters of feed into 

useable protein in the form of meat and eggs, the production  

cost per unit is relatively low to other types of livestock and the return to 
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investment is high, thus farmers need just a small amount of capital to start a 

poultry project, poultry meat is very tender thus its palatability and 

acceptability to consumers are very high, it has a short production cycle (pay 

back period) through which capital is not tied down over a long period  

(11). Costs of production and returns are the two major concerns in poultry 

sector. The problems of how much the broiler cost and how much they gain are 

becoming the most important formula in poultry economics. So, poultry 

enterprises can be made more profitable if critical standard limits for cost of 

production are determined and given close attention (12). Poultry farms have 

been increasing during recent years which lead to the development of the 

poultry industry and its requirements (13). So, the aim of this study is to 

determine and highlight on the most important factors affecting the efficiency 

of such farms and their profitability under Egyptian conditions.  

 

Material and Methods 
 

This study was carried-out during the period extended from year 2007 

to year 2009 on 200 random cycles of broiler farms. Different localities were 

the areas of research which include Kaliobia, Dakahlia, Damietta and Sharkia 

governerate. The data were collected from health and production record and 

also, by using the structured questionnaires. 

  

A- Data collected about broilers farms: 

The data were collected for 3 different broiler breeds (Hubbard, Cobb, Ross) 

according to the implied methods (10) and (14).  

 

These data were classified into:  

A.1. Production traits and resources:  

That included, breed type, number of brooded day old chick, year 

and season of fattening cycles, amount of starter, grower, and finisher rations 

consumed, mortality percentage and its causes, marketing age, average body 

weight of bird at marketing and housing system.  

 
A.2. Production costs: Which include both fixed and variable costs. 

 

A.3. Production returns:  

It included the returns from total live body weight sales and litter sales 

according to the prices during the years of the study. 
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B- Data analysis:  

The data were collected, arranged, summarized and then analyzed 

statistically using the computer program (15). The analytical design was 

multifactorial (nested) design. 

 
C- Analysis of broiler production and the factors affecting it:  

All the production parameters affecting broiler production including 

their costs and returns were calculated on a 100 birds basis at marketing age to 

overcome the variation in the numbers of broilers of the different farms. Then 

the analyses were done to determine the effect of the following interactions on 

the calculated broiler parameters: locality and breed, density and breed and 

different disease infection pattern and breed.  

 
D- D- Economical analysis:  

The economical analysis used depend upon the economical evaluation 

of locality and breed, density and breed, diseases and breed through the 

evaluation of returns and costs and net profit of the farms (10).  
 

Results and Discussion 

  
1- Effect of different localities and / breeds within localities on total feed 

consumption (Kg) / 100 broilers, and constituents of veterinary 

management costs (LE) /100 broilers:  

 Table (1) indicated that, there was a significant locality effect (P<O.O 1) 

on total ration consumed, where it ranged from 296.55 to 380.33 kg / 100 

broilers in Sharkia and Damietta provinces; respectively, and ranged from 270 

to 400 kg / 100 broilers for Cobb and Hubbard breeds; respectively.  

 The above mentioned results agreed with those of (10), (14), (16). 

They reported that, the ration consumption in different growing stages and the 

total feed consumption and feed conversion ratio differed significantly 

(P<0.01) among the breeds and localities due to the differences in 

environmental conditions.  

Table (1), explained that, the highly significant effect (P<0.01) of the 

different localities and breeds within localities on the values of drugs, as the 

drugs value's ranged from 29.31 to 132.56 LE / 100 broilers in EL-Sharkia and 

EL-Kaliobia provinces; respectively. 
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Table (I): Mean ± SE of total feed consumption (Kg) /100 broilers and the 

values of drugs, vaccines, disinfectants, veterinary supervision and total 

veterinary management (LE) / 100 broilers of different broiler breeds among 

different localities.  

For breeds small letters: Means within the same column carrying different 

letters are significantly different at (P<0.01).  

For localities capital letters: Means carrying different letters are significantly 

different at (P<0.01).  

Also, it differed significantly (P<0.01) among different breeds within 

the localities, as it ranged from 16 to 133.77LE / 100 broilers for Cobb breed, 

while, the values ofvaccines, they differed significantly (P<0.01) among 

localities, as it ranged from 15 to 44.35 in Damietta and EL-Kaliobia 

provinces; respectively. Also they differed significantly (P<0.01) among the 

Locality Breed N Total feed Drugs vaccines disinfectants veterinary 

supervision 

Total veterinary 

management 

X ±S.E X ±S.E X ±S.E X ±S.E X ±S.E X"±S.E 

EL-Kaliobia  

Hubbard  I 
400.00' 

± 139.90 

98.66b 

±12.37 

16.00' 

±4.03 

1.20d 

±I.67 

I 0.00b 

± I .46 

125.86' 

±13.15 

Cobb  27 
319.07 

'±26.92 

133.77' 

±2.38 

45.00' 

±0.77 

10.85b 

±0.32 

10.00b 

±0.28 

I 99.62b 

±2.53 

Ross  9 
322.22' 
±46.63 

I 32.66' 
±4.12 

45.55b 

±1.34 
13.77' 
±0.55 

13.33' 
±0.48 

205.33' 
±4.38 

 Total  37 
322.02A 

±3.13 

132.56A 

±2.25 

44.35A 

± 1.00 

11.30A 

±0.60 

10.81 A 

±0.30 

199.02A 

±2.79 

EL-Dakahlia  

Hubbard  42 
359.88c 

±21.58 
99.38b 

±l.90 
15.09d 

±0.62 
1.29d 

±0.25 
10.78b 

±0.22 
I 26.55c 

±2.03 

Cobb  20 
363.00c 

±3 I .28 

93.49c 

±2.76 

16.50d 

±0.90 

1.27d 

±0.374 

I 1.30D 

±0.32 

I 22.56c 

±2.94 

Ross  27 
342.03" 
±26.92 

97.30b 

±2.38 
17. 74d 
±0. 77 

1.22d 
±0.32 

1l.14D 
±0.28 

I 27.42c 
±2.53 

Total  89 
355.16A 

±20.03 

97.43" 

± 1.26 

16.21 c 

±0.25 

1.26c 

±0.05 

1l.0 I A 

±0.08 

I 25.92B 

± 1.28 

Damietta  

Hubbard  32 
397.50" 
±24.73 

98.73b 

±2.18 
15.18d 

±0.71 
1.30d 

±0.29 
10.43'b 

±0.25 
I 25.66c 

±2.32 

Cobb  7 
320.71 

±52.88 

95.44°C 

±4.67 

13.57" 

±l.52 

1.04" 

±0.63 

11.28" 

±0.55 

121.35c 

±4.97 

Ross  6 
358.33c 

±57.11 
96.13°C 

±5.05 
15.66" 
±l.64 

1.53" 
±0.68 

11.00" 
±0.59 

I 24.33c 

±5.37 

Total  45 
380.33A 

± 17.0 I 

97.87" 

±2.28 

15.00L 

±0.42 

1.29L 

±0.1 0 I 

10.64A 

±0.10 

124.81 " 

±2.31 

EL-Sharkia  

Cobb  I 
270.00b 

± 139.90 
16.00' 
±12.37 

16.00Q 

±4.03 
6.00c 

±I.67 
3.00Q 

±1.46 
4l.00' 

± 13.15 

Ross  28 
297.50& 

±26.44 

29.78Q 

±2.33 

23.42c 

±0.76 

12.67' 

±0.31 

7.53c 

±0.27 

73.42Q 

±2.48 

Total  29  
296.55" 
±4.91 

29.3IL 
±l.21 

23.17" 
± l.51 

12.44 B  
±0.49 

7.37" 
±0.61 

72.31 L 
±2.69 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

144 

 

different breeds within the localities, as they ranged from 13.57 to 45.55Cobb 

and Ross breeds; respectively. While, the values of disinfectants, as it ranged 

from 1.26 to 12.44 LE / 100 broilers in EL-Dakahlia and EL-Sharkia 

provinces; respectively. Also, the disinfectants values differed significantly 

(P<0.01) among the breeds within the localities, as it ranged from 1.04 to 13.77 

LE /100 broilers for Cobb and Ross breeds; respectively. 

Moreover, the values of veterinary supervision differed significantly 

(P<0.01) among the different localities, as it ranged from 7.37 to 11.01 LE / 

100 broilers in EL-Sharkia and EL-Dakahlia provinces; respectively. Also, the 

veterinary supervision values differed significantly (P<0.01) among breeds 

within the localities, as it ranged from 3 to 13.33 LE /  

100 broilers for Cobb and Ross breeds; respectively.  

The values of total veterinary management differed significantly 

(P<0.01) among different localities, as it ranged from 72.31 to 199.02 LE / 100 

broilers in EL-Sharkia and EL- Kaliobia provinces; respectively. Moreover, 

they differed significantly (P<0.01) among the different broiler breeds within 

the localities, as they ranged from 41.00 to 205.33 LE / 100 broilers for Cobb 

and Ross breeds; respectively.  

The previous results showed that, the values of drugs, vaccmes, 

disinfectants, veterinary supervision and total veterinary management differed 

among different localities; this may be due to the differences in disease 

prevalence among different localities according to the environmental 

conditions, breed susceptibility to diseases and the experience of the farmer.  

The above results agreed with those of (8), (14), (16), (17) in that, the 

values of veterinary inputs (drugs, vaccines, disinfectants and veterinary 

supervision) differed significantly (P<0.01) among different broilers breeds 

and localities.  

 

 

2- Effect of different localities and / breeds within localities on total feed 

consumption(Kg)/100 broilers, and constituents of veterinary management 

costs (LE) /100 broilers:  

 

The results in Table (2) illustrated that, the average marketing age 

significantly (P<O.Ol) differed among the different localities, as it ranged from 

36.00 to 54.73days in EL-Sharkia and Damietta provinces; respectively. 

Moreover, it differed significantly (P<O.Ol) among the different breeds within 

the localities, as it ranged from 35 to 64 days for Cobb and Hubbard breeds; 

respectively. These may be due to the differences in bird vitality, kg market 

price and available feed stuff and its price.  
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Table (2): Means ± SE of average marketing age, total meat production(Kg), 
mortality%, total variable costs, total costs, total return and net return of 
different breeds among different localities.  
 

Locality Breed N Average 

marketing 
age 

Total meat 

Production 
(Kg) 

Mortality 

 % 

Total 

variable 
costs 

Total costs Total  

return 

Net  

return 

X±S.E X ±S.E X±S.E X"±S.E . X ±S.E X±S.E X ±S.E 

EL- 

Kaliobia 

Hubbard I 64.00" 

±5.78 

17l.06" 

±16.14 

3.00' 

±2.25 

1351.53 

'±422.61 

1461.53" 

±42l.69 

2155.28" 

±20 1.84 

693.74" 

±425.90 

Cobb 27 37.25 

±l.11 

160.4Ib 

±3.10 

12.45' 

±0.43 

I I 95. 77d 

±8 1.33 

1365.70d 

±8l.15 

2016.76c 

±38.84 

651.05" 

±81.96 

Ross 9 39.llc 

±1.92 

I 72.67' 

±5.38 

4.22Q 

±0.75 

1216.71 Q 

± 140.87 

I 386.77" 

±140.56 

2175.09' 

±67.28 

788.31' 

±141.96 

Total 37 38.43L 

±0.948 

I 63.68A 

±2.32 

10.19A 

±0.92 

1205.04A 

±9.35 

1373.41 " 

±8.77 

2059.0 I A 

±29.23 

685.59A 

±31.11 

EL- 

Dakahlia 

Hubbard 42 45.95 

'±0.89 

I 53.24c 

±2.49 

5.30c 

±0.34 

I 234.69c 

±65.2 J 

136l.47Q 

±65.06 

1932.37' 

±31.14 

570.89Q 

±65.71 

Cobb 20 46.25° 

± 1.29 

152.04c 

±3.61 

5.62c 

±0.50 

1241.32" 

±94.49 

I 370.57c 

±94.29 

1918.21 

±45.13 

547.64Q 

±95.23 

Ross 27 44. 18c 

±1. I I 

156.67c 

±3.10 

6.55" 

±0.43 

I I 84.32" 

±8 1.33 

1318.02 

±8l.15 

1976.41 Q 

±38.84 

658.39·b 

±81.96 

Total 89 45.48" 

±0.512 

154.01" 

±1.41 

5.75" 

±.18 

I 220.90A 

±60.33 

1350.34 " 

±60.20 

1942.55" 

± 17. 75 

592.21 B 

±56. 70 

Damietta Hubbard 32 57.09° 

± 1.02 

I 57.63°C 

±2.85 

4.40Q 

±0.39 

1347.33 

'±74.70 

1465.30' 

±74.54 

1986.7JQ 

±35.68 

521.4IQ 

±75.29 

Cobb 7 50.42c 

±2. J 8 

I 47.49Q 

±6.10 

6.57" 

±0.85 

1112.8Ic 

±159.73 

1237.10& 

±159.38 

1859.64 

±76.29 

622.54c 

± 160.97 

Ross 6 47. 16Q 

±2.36 

153.18c 

±6.59 

4.91Q 

±0.91 

1227.33c 

± 172.53 

1350.34 

±172.15 

1931.17' 

±82.40 

580.50Q 

±173.87 

Total 45 54.73A 

±l.50 

155.46" 

±2.11 

4.81c 

±0.22 

1294.85A 

±52.07 

1414.52A 

±5l.72 

1959.54" 

±26.52 

545.02" 

±52.85 

EL- 

Sharkia 

Cobb 1 35.00& 

±5.78 

109.30 

±16.14 

3.50 

'±2.25 

885.00& 

±422.61 

897.00' 

±421.69 

1378.33' 

±20l.84 

481.33c 

±425.90 

Ross 28 36.03' 

±1.09 

125.61 ' 

±3.05 

4.31° 

±0.42 

1005.60 

±79.86 

1026.39' 

±79.69 

1585.18& 

±38.14 

558.79Q 

±80.48 

Total 29 36.00"' 
±0.164 

125.05L 

±4.91 
4.28

L 

±0.15 

100l.44" 
±15.68 

1021.93
L 

±16.18 

I 578.05L 

±61.44 
556.12B 
±57.26 

For breeds small letters: Means within the same column carrying different letters are 
significantly different at (P<0.01).  
For localities capital letters: Means carrying different letters are significantly different at 
((P<0.001).  

 

This results agreed with those of (10), (12) and (16) where they 

observed that, the marketing age differ from breed to another and from locality 

to another an in Egypt commonly ranged between 45- 55 day according to the 

price of kilogram broiler marketed and the marginal cost of kilogram broiler 

sale. The total meat production differed significantly (P<0.01) among the 

different localities and breeds, as it ranged from 125.05 to 163.68 kg / 100 
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broilers in EL-Sharkia and EL-Kaliobia provinces; respectively, and ranged 

from 109.30 to 172.67 kg / 100 broilers for Cobb and Ross breeds; 

respectively. These results may be due to the differences in genetic makeup of 

breeds, variation in feed conversion ratio and weight at marketing and 

environmental conditions.  

Furthermore, the localities and breeds within the localities had a 

significant (P<0.01) effect on the mortality percent, as it ranged from 4.28 to 

10.19 % in EL-Sharkia and EL-Kaliobia provinces; respectively, and ranged 

from 3.00 to 12.45 % for Hubbard and Cobb breeds; respectively. The higher 

mortality percent was due to the changes in environmental conditions, disease 

incidence, and immune status of the bird and lower level of veterinary 

supervision with inexperienced farmers for the prevention and treatment of 

diseases among the localities.  

These results agreed with (14) and (16), they concluded that, the 

significant (P<0.01) effect of locality on broiler production was due to the 

effect of the environmental conditions which affect on the gene expression, 

mortality percent and marketing age.  

Also, (Table, 2) indicated that, the locality and breeds within locality 

had a significant (P<0.01) effect on the total variable costs (TVC), as they 

ranged from 1001.44 to 1294.85 LE / 100 broilers in EL-Sharkia and Damietta 

provinces; respectively, and ranged from 885.00 to 1347.33 LE /100 broilers 

for Cobb and Hubbard breeds; respectively.  

Moreover, the total costs (TC) differed significantly (P<0.01) among 

the localities and breeds, as it ranged from 1021.93 to 1414.52 LE / 100 

broilers in EL-Sharkia and Damietta provinces; respectively, and ranged from 

897.00 to 1465.30 LE / 100 broilers for Cobb and Hubbard breeds; 

respectively.  

The total return / 100 broilers differed significantly (P<0.01) among 

the different localities and breeds within the localities, as it ranged from 

1578.05 to 2059.01 LE / l00 broilers in EL-Sharkia and EL-Kaliobia provinces; 

respectively, and ranged from 1378.33 to 2175.09 LE / 100 broilers for Cobb 

and Ross breeds; respectively.  

While, the net return / 100 broilers differed significantly (P<0.01) 

among the localities and breeds within the localities, as it ranged from 545.02 

to 685~59 in Damietta and EL-Kaliobia provinces; respectively, and ranged 

from 521.41 to 788.31 LE /100 broilers for Hubbard and Ross breeds; 

respectively.  

These results agreed with (7), (16) and (18) where they, reported that, 

the localities and breeds within the locality affect the total returns and the total 

costs of broilers.  
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3- Effect of different densities and breeds within density on total feed 

consumption and constituents of veterinary management costs/100 

broilers.  

From Table (3) we can noticed that, there was a significant effect of 

the density (P<0.01) on the total ration consumed, where it was higher in high 

density than medium density (356.41 to 302.63 kg / 100 broilers; respectively), 

also it ranged from 270 to 376.46 kg /100 broilers for Cobb and Hubbard 

breeds; respectively.  

Also, Table (3), explained the highly significant effect (P<0.01) of the 

different densities and the breeds within the densities on the values of drugs, as 

the drugs values ranged from 53.78 to 103.61 LE / 100 broilers for medium 

and high density; respectively. Also they differed significantly (P<0.01) among 

the different breeds within the densities, as it ranged from 16 to 113LE / 100 

broilers for Cobb breed.  

Concerning the values of vaccines, they differed significantly 

(P<0.01) among densities, as it ranged from 28.47 to 20.67 for medium and 

high density; respectively. Also they differed significantly (P<0.01) among the 

different breeds within the densities, as they ranged from 16 to 30.37 Cobb 

breeds.  

Table (3): Means ± SE of total feed consumption (Kg) I 100 broilers and the 

values of drugs, vaccines, disinfectants, veterinary supervision and total 

veterinary management (LE) I 100 broilers of different broiler breeds among 

different among different breeds with in different densities.  
Density Breed N Total 

 feed 

Drugs vaccines Disinfectants veterinary 

supervision 

total veterinary 

management 

X·±S.E  X±S.E  X ±S.E  X"±S.E X"±S.E  X"±S.E  

Medium  

(10-14 
b/rn')  

Cobb  
1 270.00c 

±138.77  
16.00Q 

±25.05  
16.00o 

±9.61  
6.00c 

±3.03 
3.00c 

± 1.83  
41.00Q 
±34.50  

Ross 37 303.5IQ 

±22.81 

54.81c 

±4.11 

28.81 

'±1.58 

12.94' 

±0.498 

8.94° 

±J02 

105.5 I c 

±5.67 

Total  
38 302.63" 

±4.61  
53. 78B 

± 7.34  
28.47B 

±1.96  
12. 76A 

±0.40 1 
8.78D 

±.653  
103.8ID 
±9.61  

High  

(> I 5 
b/rrr')  

Hubbard  
75 3 76.46 

'± 16.02  

99.09° 

±2.96  

16.14b 

±1.1I  

1.29b 

±0.150 

10.62 

'±.212  

126. 16b 

±3.98  

Cobb  
54 335.55c 

± 18.88  
113.88 
'±3.41  

30J7' 
± 1.30  

603b 

±0.413 
10.64' 
±.250  

160.94' 
±4.69  

Ross  
33 345.00b 

±24.15  

97.09b 

±4.36  

17.36b 

±1.67  

1.28Q± 

0.528 

11.12' 

±1.20  

I 26.86b 

±6.00  

Total  
162 356.41 

±12.04  
103.6IA 

±I.47  
20.67 
±.886  

2.87D 
±0.104 

10.73  
±0.06  

137.89A 

±2J9  

For breeds small letters: Means within the same column carrying different letters are 

significantly different at (P<0.01).  

For densities capital letters: Means carrying different letters are significantly different at 

(P<0.001).  
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The different densities had a significant (P<0.01) effect on the values 

of disinfectants, as they ranged from 12.76 to 2.87 LE / 100 broilers for 

medium and high density; respectively. Also, the disinfectants values differed 

significantly (P<0.01) among the breeds within the densities, as they ranged 

from densities densities 1.28 to 12.94 LE / 100 broilers for Ross breeds.  

Moreover, the values of veterinary supervision differed significantly 

(P<0.01) among the different densities, as they ranged from 8.78 to 10.73 LE / 

100 broilers for medium and high density; respectively. Also, the veterinary 

supervision values differed significantly (P<0.01) among the breeds within the 

densities, as they ranged from 3 to 11.12 LE / 100 broilers for Cobb and Ross 

breeds; respectively.  

The values of total veterinary management differed significantly 

(P<0.01) among different densities, as they ranged from 103.81 to 13 7.89 LE / 

100 broilers for medium and high density; respectively. Moreover, they 

differed significantly (P<0.01) among the breeds within the densities, as they 

ranged from 41.00 to 160.94 LE / 100 broilers for Cobb breeds. 

 

4- Effect of different densities and breeds within densities on average 

marketing age, total meat production and mortality percent, total variable 

costs, total costs, total return and net return / 100 broilers:  

The results in table (4) illustrated that the average marketing age 

significantly (P<0.001) differed among the different densities, as it ranged from 

36.73 to 46.79 days for medium and high density; respectively. Moreover, it 

differed significantly (P<0.001) among the different breeds within the 

densities, as it ranged from 35 to 50.94 days for Cobb and Hubbard breeds; 

respectively.  

The total meat production differed significantly (P<0.001) among the 

different densities and breeds, as it ranged from 136.33 to 155.58 kg / 100 

broilers for medium and high density; respectively, and ranged from 109.30 to 

156.04 kg / 100 broilers for Cobb and Ross breeds; respectively. These results 

may be due to the differences in genetic make up of breeds, variation in feed 

conversion ratio, and weight at marketing and environmental conditions. These 

results agreed with those of (3).  

Furthermore, the densities and breeds within the densities had a 

significant (P<0.001) effect on the mortality percent, as it ranged from 4.26 to 

6.59 % for medium and high density; respectively, and ranged from 3.50 to 

9.16 % for Cobb breeds.  

Also, the density and breeds within the density had a significant 

(P<0.001) effect on the total variable costs (TVC), as they ranged from 

1'052.44 to 1238.05 LE / 100 broilers for medium and high density; 
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respectively, and ranged from 885.00 to 1284.31 LE / 100 broilers  

for Cobb and Hubbard breeds; respectively.  

 

Table (4): ): Means ± SE of average marketing age, total meat production(Kg), 

mortality%, total variable costs, total costs, total return and net return of 

different breeds among different densities.  

For breeds small letters: Means within the same column carrying different letters are 

significantly different at (P<0.01).  

For densities capital letters: Means carrying different letters are significantly different at 

(P<0.001).  

 

Moreover, the total costs (TC) differed significantly (P<0.001) among 

the densities and breeds, as it ranged from 1108.34 to 13 71.41 LE / 100 

broilers for medium and high density; respectively, and ranged from 897.00 to 

1407.11 LE / 100 broilers for Cobb and Hubbard breeds; respectively.  

The total return / 100 broilers differed significantly (P<0.001) among 

the different densities and breeds within the densities, as it ranged from 

1719.45 to 1960.95 LE / 100 broilers for medium and high density; 

respectively, and ranged from 1378.33 to 1968.19 LE / 100 broilers for Cobb 

and Ross breeds; respectively.  

The net return / 100 broilers differed significantly (P<0.001) among 

the densities and breeds within the densities, as it ranged from 611.11 to 589.54 

for medium and high density; respectively, and ranged from 481.33 to 644.23 

LE / 100 broilers for Cobb and Ross breeds; respectively.  

 

Density Breed N Average 
marketing 

age 

Total  
meat 

production

(Kg) 

Mortality 
% 

Total 
variable 

costs 

Total costs Total  
return 

Net  
return 

X±S.E X ±S.E X±S.E X ±S.E X"±S.E X"±S.E X"±S.E 
Medium 

(l0-14 

b/m') 

Cobb 1 35.00Q 

± 7.27 

1 09JOc 

± 18.44 

3.50c 

±2.84 

885.00c 

±419.95 

897.00c 

±422.46 

1378J3c 

±32.55 

481.33Q 

±422.82 

Ross 37 36. 78Q 

± 1.19 
137.06b 

±3.03 
4.28Q 

±0.46 
1056.97" 
±69.04 

1114.11 " 
±69.45 

I 728.67' 
±37.90 

614.62' 
±69.51 

Total 38 36.73D 

±0.33 

136J3D 

±5.01 

4.26D 

±0.12 

1052.44 D 

±20.49 

110834B 

±29.20 

1719.45" 

±62.80 

611.IIA 

±47.10 

High 
(>15 

b/ m') 

Hubbard 75 50.94' 
±0.84 

155J5' 
±2.13 

4.89c 

±OJ2 
1284JI 
'±48.49 

1407.11' 
±48.78 

1958.53' 
±26.62 

551.42b 
±48.82 

Cobb 54 42.29c 

±0.99 

155.64' 

±2.51 

9.16 

'±0.38 

1201.85b 

±57.14 

1350.83b 

±57.49 

1 959.89' 

±31.37 

609.05c 

±57.53 

Ross 33 44. 72c 

± 1.26 

156.04' 

±3.21 

6.25b 

±0.49 

1 192.14c 

±73.10 

1323.96c 

±73.54 

1968.19' 

±40.13 

644.23' 

±73.60 

Total 162 46.79
A 

±0.69 

155.58A 

±1.10 

6.59
A 

±0.28 

1238.05A 

±36.17 

1371.41 A 

±36.02 

1960.95A 

±13.76 

589.54" 

±35.02 
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5- Effect of different diseases and breeds within different affections on 

total feed consumption and constituents of veterinary management costs / 

100 broilers.  

Table (5): Means ± SE of total feed consumption (Kg) / 100 broilers and the 

values of drugs, vaccines, disinfectants, veterinary supervision and total 

veterinary management (LE) / 100 broilers of different broiler breed among 

different breeds with in  different diseases. 
Disease Breed N Total 

feed 
(Kg) 

Drugs Vaccines Disinfectants Veterinary 

supervision 

Total 

veterinary 
management 

X- ±S.E  X·±S.E  X-±S.E X- ±S.E  X-±S.E X-±S.E  

Control  

Hubbard  27  
359.25° 

±26.71  

98.67° 

±4.91  

14.74 

±1.72 

1.33" 

±.822  

10.44" 

±0.385  

125.19c 

±6.06  

Cobb  15  
274.33  
±35.84  

83.65' 
±6.59  

17.86' 
±2.31 

2.35D 

± 1.1 0  
10.80D 
±0.517  

114.58& 
±8.14  

Ross  33  
314.54i 

±24.16  

65.48 

 ±4.44  

23.87° 

±1.56 

8.81' 

±.744  

9.30c 

±0.348  

98.47" 

±5.48  

Total  75  
322.60A 

±14.92  
77.09u 

±3.97  
19.38c 

±.959 
4.82A 
±.623  

10.0 I A 
±0.259  

1II.3Iu 
±3.81  

Coccidiosis  

Hubbard  33  
402.57' 

±24.16  

99 .26° 

±4.44  

15.42' 

±1.56 

1.26" 

±.744  

10.78" 

±0.348  

126.74' 

±5.48  

Cobb  18  
388.88D 

±32.71  

115.55c 

±6.01  

27.22c 

±2.11 

6.79' 

±1.00  

10.66" 

±0.472  

160.24c 

± 7.43  

Ross  28  
338.92 

 ±26.23  

88.89' 

±4.82  

24.85co 

± 1.69 

7.90" 

±.808  

I 0.25D 

±0.3 78  

I 31.90o 

±5.95  

Total  79  
376.89

A 

±17.80  
99.29c 

±3.17  
21.45" 
± 1.26 

4.87A 

±.652  

10.56
A 

±0.255  
I 36.20c 
±4.24  

Gumboro  

Hubbard  7  
331.42 

±52.46  

99.18° 

±9.64  

14.85' 

±3.38 

1.42b 

±1.6 I  

10.71 D 

±O. 756  

126.18' 

±11.91  

Cobb  14  
325.35  
'±37.09  

I 32.44" 
±6.82  

42. W 
±2.39 

7.62' 
±1.14  

10.14D 
±0.535  

I 92.35D 

±8.42  

Ross  7  
306.42' 

±52.46  

99.86° 

±9.64  

17.85' 

±3.38 

0.974D 

±1.61  

11.71" 

±0.756  

130.41° 

±11.91  

Total  28  
322.14A 

±22.79  
115.98A 

±4.07  
29.25A 

±2.93 
4.4 I A 
±.77 I  

10.67A 

±0.163  
160.32A 

±7.27  

CRD  

Hubbard  8  
366.25c 

±49.07  

99.74° 

±9.02  

15.62b 

±3.16 

1.20D 

±1.5 I  

I 0.50D 

±0. 708  

I 27.07 

±1 1.14  

Cobb  8  
340.00c 
±49.07  

I 22.29" 
±9.02  

38.50" 
±3.16 

8.42" 
±1.51  

I 0.25" 
±. 708  

I 79 .46' 
± 11.14  

Ross  2  
300.00

k 

±98.15  

90.00' 

±18.04  

15.00' 

±6.33 

1. I 8b 

±3.02  

11.00" 

± 1.41  

117.18& 

±22.29  

Total  18  
347.22A 

±30.85  

108.68" 

±4.24  

25.72" 

±3.65 

4.4IA 

±1.l7  

10.44A 

±0.120  

I 49.26" 

±8.43  

For breeds small letters: Means within the same column carrying different letters are 

significantly different at (P<0.01). 

For diseases capital letters: Means carrying different letters are significantly different at 

(P<0.01). CRD (Chronic Respiratory Disease). 
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From Table (5) we can noticed that there was a significant effect of 

the diseases infections (P<0.001) on the total ration consumed, where it was 

high in farms infected with Gumboro (322.14 Kg) and also in control group 

(322.60 Kg), and the higher total feed consumption observed in farms infected 

with coccidiosis (376.89 Kg), also it ranged from 274.33 to 402.57 for cobb 

control group and Hubbard infected with coccidiosis.  

These results attributed to the birds affected with coccidiosis its feed 

conversion decreased rapidly and so there losses in amount of feed that 

introduced to broilers.  

Also, Table (5), explained the highly significant effect (P<0.01) of the 

different diseases and breeds within the diseases infection s on the values of 

drugs, as the drugs values ranged from 77.09 to 115.98/ 100 Control groups 

and Gumboro disease infected birds. Also it differed significantly (P<0.01) 

among the different breeds within the diseases infection, as it ranged from 

65.48 to 115.55LE / 100 broilers for Ross control breeds and Cobb infected  

with coccidioses.  

Concerning the values of vaccmes, they differed significantly 

(P<0.01) among diseases infection, as it ranged from 19.38 to 25.72 for control 

birds and CRD infected birds; respectively. Also, it differed significantly 

(P<0.01) among the different breeds within the diseases infection, as it ranged 

from 14.74 to : 1-2.14 for hubbard control group and Cobb birds infected with 

Gurnboro, respectively.  

The different diseases infected farms had a significant (P<0.01) effect 

on the values of disinfectants, as it ranged from 4.41 to 4.87 for Gumboro 

infected farms and CRD infected farms to Coccidiosis infected farms. Also, the 

disinfectants values differed significantly (P<0.01) among the breeds within the 

infection pattern, as it ranged from 0.974 to 8.42 LE / 100 broilers for Ross 

birds in infected Gumboro farms and Ross control farms, respectively.  

Moreover, the values of veterinary supervision differed significantly 

(P<0.01) among the different diseases infection pattern, as it ranged from 10.01 

to 10.7 LE / 100 broilers for control birds and Gumboro infected farms.  

The values of total veterinary management differed significantly 

(P<0.01) among different diseases infection and breed with different infection 

pattern, as it ranged from 111.3 to 160.32 LE / 100 broilers for control group 

and Gumboro infected birds. Moreover, it differed significantly (P<0.01) 

among the breeds within the infection pattern, as it ranged  

from 98.47 to 192.35 for Ross control birds and Cobb bird infected with 

Gumboro, respectively. These results agreed with those of (10), (12), (13) and 

(17) where they reported that, the diseases incidence and infection differ from 

breeds and locality according to the livability and the veterinary management 

program used to protect the birds against the infection with different diseases.  
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6- Effect of different diseases and breeds within the diseases infection on 

average marketing age, total meat production, mortality percent, total 

variable costs, total costs, total return and net return / 100 broilers:  

Table (6): Means ± SE of of average marketing age, total meat production(Kg), 

mortality%, total variable costs, total costs, total return and net return 0f  

different breeds among different diseases 

Disease  Breed  N  

Average  

marketing  

age  

Total meat  

Production 

(Kg)  

Mortality 

 %  

Total  

variable  

costs  

Total  

costs  

Total  

return  

Net 

return 

X-±S.E  X- ±S.E  X- ±S.E  X-±S.E  X-±S.E  X- ±S.E  X±S.E  

Control  

Hubbard  27  
54.85' 

± 1.43  

156.5ID 

±3.69  

4.55° 

±0.42'2  

1231.57c 

±80.54  

1351.01c 

±81.37  

I 972.76d 

±46.28  

62I.W 

±80.10  

Cobb  15  
43.00D 

±1.92  

148 .26DC 

±4. 96  

5.98° 

±0.566  

968.63  

'± I 08.05  

I 096.77
k 

±1 09.1 8  

I 870.26
h 

±62.09  

773 .49° 

± I 07.47  

Ross  33  
38.93c 

±I.29  
141.52c 

±3.34  
4.84° 

±0.382  
1079.73& 

±72.85  
I 148. I 8J 

±73.61  
I 785.56' 
±41.86  

637.37  
±72.45  

Total  75  
45.48A 

±1.l4  

148.27" 

±2.59  

4.97A" 

±0.160  

1112.17u 

±43.66  

121 0.92AB 

±44. 72  

I 869.89AB 

±32.49  

658.97" 

±46.21  

Coccidiosis  

Hubbard  33  
49.09'D 
±1.29  

I 53.22D 
±3.34  

5. I 9° 
±0.382  

1363.41' 
±72.85  

1487.65D 

± 73.61  
1931.83 
 ±41.86  

444.18J 

±72.45  

Cobb  18  
42.83" 

±1.75  

155.12" 

±4.52 .  

7.13° 

±0.517  

I 360.03" 

±98.64  

1505.03' 

±99.66  

1953.54c 

±56.68  

448.5 Jl 

±98.1 0  

Ross  28  
41.42" 
± 1.40  

148.87°C 
±3.36  

4.77° 
±0.414  

1184.19° 
± 79.09  

1291.62  
±79.91  

1877.05 ' 
±45.44  

585.43
h 

±78.66  

Total  79  
44.94A 

±.955  

152.IIA 

±2.14  

5.48AB 

±.221  

1299.12A 

±53.42  

1422.13A 

±54.16  

1917.36" 

±26.85  

495.23lJ 

±50.46  

Gumboro  

Hubbard  7  
50.42" 

±2.81  

167.21' 

±7.26  

4.42° 

±0.829  

1148.75D 

±158.17  

1270.89& 

±159.82  

2106.91 " 

±90.89  

836.01' 

±157.32  

Cobb  14  
39.71 c 

± 1.99  

1 52.87c 

±5. 13  

14.82' 

±0.586  

1206.83' 

±111.85  

1370.04d 

±I13.01  

1923.19& 

±64.27  

553.14" 

±1 I 1.24  

Ross  7  
43.42"' 

±2.81  

1 52.20c 

± 7.26  

8.64D 

±0.829  

1080.46 

±158.17  

1214.03  

'±159.82  

1920 01& 

±90 89  

705.98c 

±157.32  

Total  28  
43.32A 

± 1.31  

156.29A 

±286  

I 0.67" 

± 1.16  

1160.72L 

±69.20  

1306.25" 

±69.83  

1968.32B 

±35.91  

662.07A 

±69.15  

CRD  Hubbard  8  
45.87" 

±2.63  

149.82°C 

±6.79  

5. I 5° 

±0.775  

1254.59D 

±147.96  

1383.34ca 

±149.50  

1890.78c 

±85.02  

507.44' 

±147.16  

 

Cobb  8  
43.37"' 

±2.63  

1 69.67"± 

6. 79  

9.07D 

±0.775  

1234.92c 

±147.96  

I 389.92c 

± 149.50  

2133.77" 

±85.02  

743.85c 

±147.16  

Ross  2  
44.00D 

±5.26  

158.25D 

±DI3.58  

5.50o 

± 1.55  

1048.51  

±295.92  

1178.51 ' 

±299.00  

1995.53c 

± 170.05  

816.60o 

±294.32  

Total  18  
44.55A 

±2.35  

1 59.58A 

±3.60  

6.93" 

±0.656  

I 222.95" 

±91.90  

1363.5IB 

±91.25  

2010.37A 

±44.53  

646.86c 

±93.80  

For breeds small letters: Means within the same column carrying different letters are 

significantly different at (P<0.01).  

For diseases capital letters: Means carrying different letters are significantly different at 

(P<0.01).  

CRD (Chronic Respiratory Disease).  
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The results in table (6) illustrated that the average marketing age 

significantly (P<0.01) differed among the different infection pattern, as it 

ranged from 43.32 to 45.48 days for Gumboro infected farms and Control 

farms. Moreover, it differed significantly (P<0.01) among the different breeds 

within the infection pattern, as it ranged from 39.71 to 54.85 days for Cobb and 

Hubbard breeds; respectively.  

The total meat production differed significantly (P<0.01) among the 

different infection pattern, as it ranged from 148.27 to 159.58 kg / 100 broilers 

for CRD infected birds and control groups and ranged from 14l.52 to 169.67 kg 

/ 100 broilers for Ross control birds and cobb infected with CRD and this 

results may be attributed to that the farms that spread in it the CRD take a 

greater precautions for prevention of the infection with addition of higher  

amount of feed and veterinary management that achieved higher meat 

production. These results agreed with those of (3)  

The mortality percent showed a higher level (10.67%) in Gumboro 

infected birds and 4.97 % in control birds. In addition to Cobb infected with 

Gumboro of higher mortality percent and the Hubbard control broilers of lower 

mortality percent 4.55 %. This results indicated that the Gumboro of higher 

losses disease affecting broiler production.  

Also, the infection pattern and breeds within the infection pattern had 

a significant (P<0.01) effect on the total variable costs (TVC), as it ranged from 

968.63 to 1363.41 LE / 100 broilers for cobb control birds and hubbard breeds 

infected with coccidiosis. Meanwhile, the higher total variable costs (1299.12 

LE/100 broilers) observed in coccidiosis infection pattern and the lower total 

variable costs (1112.17 LE/100 broilers) observed in control birds.  

Moreover, the total costs (TC) (total variable + total fixed costs) 

differed significantly (P<0.01) among the different infection patterns and also 

among different broiler breeds. As it ranged from 1210.92 0 1422.13 for 

control breeds and coccidiosis infection pattern. Meanwhile, the Hubbard 

control breeds of lower costs and coccidiosis infected hubbard breeds showed 

the maximum costs.  

The total return I 100 broilers differed significantly (P<0.01) among 

the infection pattern, as it ranged from 2010.37 to 1869.89 LE / 100 broilers; 

respectively, and ranged from 2133.77 to 1870.26 LE / 100 broilers for Cobb 

breed infected with CRD and Control Cobb breeds; respectively.  

The net return / 100 broilers differed significantly (P<0.01) among the 

different infection pattern. The lower infection pattern observed in coccidiosis 

and CRD infected birds (646.86 LE/I00 broilers. While, the control birds 

achieved net income by 658.97 /100 broilers and Gumboro infected farms 

achieved 662.07 LE/ 100 broilers. These results attributed to the farms infected 

with Gumboro diseases vaccinated and take a greater precaution against 
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diseases and introduce to the birds good ration that achieved a higher body  

weight and returns.  

These results indicated that, the diseases of broiler production farms 

especially coccidiosis, Gumboro and CRD causes greater economic loses to 

broiler farms and it differed from farm to another according to the breed 

susceptibility and health program of the farm. This results agreed with those of 

(19); (20); (21); (22); (2); (23) and (24), as they reported that the most 

important economic diseases and problems affecting broiler industry were 

Gumboro, Salmonellosis, CRD, and Coccidiosis diseases, respectively.  

This study concluded that, the main factors affecting broiler 

production under Egyptian conditions were Locality, breeds, intensity of the 

broilers in the house, diseases incidence and prevalance, feed , veterinary 

management, marketing age, total meat production, total costs, total returns and 

net profit.  
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 اىَيخص اىؼشثٚ

 

 ثعط انعىايم انًؤثزح عهً انكفبءح االقزصبزَخ واالَزبجُخ 

  نًشارع اَزبج ثساري انزظًٍُ

 
اًَبٌ ريعبٌ كبيم

1
حبرى حظٍُ ثكزيو  

  2 
طُس غهعذ عطب هللا و

3 

 
 1قظى رًُُخ انثزوح انحُىاَُخ، كهُخ انطت انجُطزي، جبيعخ ثُهب

وانظًىو، كهُخ انطت انجُطزي، جبيعخ ثُهبقظى انطت انشزعً   2 

 3قظى رعبَخ انحُىاٌ ورًُُخ انثزوح انحُىاَُخ، كهُخ انطت انجُطزي، جبيعخ االطكُسرَخ

 

ػيٚ اىجٞبّبد اىزٚ رٌ عَؼٖب  2009-2007أعشٙ اىجؾش خاله اىفزشح ٍِ   

ؾبفظبد دٗسح ىجذاسٙ اىزغَِٞ ٍِ ٍضاسع ٍخزيفخ الّزبط دٗاعِ ٗاىزٚ رقغ فٚ ٍ( 200)

اىقيٞ٘ثٞخ ٗاىذقٖيٞخ ٗدٍٞبغ ٗ اىششقٞخ، ىغالالد ٍخزيفخ ٍِ اىٖجشد ٗاىشٗط ٗاىن٘ة، 

ٗرٌ رغَٞغ اىجٞبّبد ٍِ خاله اىغغالد اىَزبؽخ فٚ ثؼط اىَضاسع ٍِٗ خاله غشٝقخ 

االعزجٞبُ ىجؼط اىَضاسػِٞ ، ٗمبُ اىٖذف ٍِ اىجؾش ٕ٘ دساعخ اىؼ٘اٍو اىَؤصشح ػيٚ 

ّزبعٞخ ىَضاسع ثذاسٙ اىزغَِٞ ، ٗقٞبط اسثؾٞزٖب رؾذ اىظشٗف اىنفبءح االقزصبدٝخ ٗاال

رٌ رؾيٞو اىْزبئظ اؽصبئٞب ٗاقزصبدٝب ثبعزخذاً ثشّبٍظ اىزؾيٞو االؽصبئٚ . اىَصشٝخ

(SPSS.8)  ُٗقذ اظٖشد اىْزبئظ ػْذ ػَو ػالقخ ثِٞ االٍبمِ ٗاىغالالد، ٗعذ ا ،

 –يٚ اىزشرٞت دٍٞبغ غبئش ٕٚ ػ100/افعو االٍبمِ ٍِ ؽٞش اىؼ٘ائذ ٗاالسثبػ

عْٞٔ ػيٚ اىز٘اىٚ ٗمبّذ افعو  685.59،  545.02اىقيٞ٘ثٞخ ؽٞش مبُ صبفٚ اىشثؼ 

عْٞٔ ػيٚ اىز٘اىٚ، ٗػْذ  788.31،  521.41اىغالالد اىٖجشد ٗاىشٗط ؽٞش ؽققذ 

اىؼ٘ائذ  ػَو ػالقخ ثِٞ اىنضبفبد ٗ اىغالالد ٗعذ اُ افعو اىنضبفبد ٍِ ؽٞش 

اىؼبىٞخ، ؽٞش مبُ صبفٚ اىشثؼ  –ٚ اىزشرٞت اىَز٘عطخ غبئش ٕٚ ػي100/ٗاالسثبػ

عْٞٔ ػيٚ اىز٘اىٚ ٗمبّذ افعو اىغالالد اىن٘ة ٗاىشٗط ؽٞش  589.54،  611.11

عْٞٔ ػيٚ اىز٘اىٚ ، ٗثبىْغجخ ىَؼذه االصبثبد ثبالٍشاض  644.23،  481.33ؽققذ 

عْٞٔ  495.23غبئش فٚ ؽبىخ االصبثخ ثَشض اىن٘مغٞذٝب  100/، مبُ اقو صبفٚ سثؼ 

عْٞٔ  658.97غبئش  100/ػيٚ اىز٘اىٚ ، اٍب فٚ اىؾبالد اىغٞش ٍصبثخ مبُ صبفٚ سثؼ

 .ػيٚ اىز٘اىٚ

 

 

 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

158 

 

Radiological Investigation of the African Brush-tailed 

Porcupine (Atherurus africanus) Appendicular Skeleton 
El-Shafey, A.A

1
. Akraiem A.

2
 and Abdel-Galil, A.S.A

3
. 

  1. Dept. Anat. & Embry. Fac. Vet. Med., Benha Univ.  Egypt. elshafey74@yahoo.com 

  2. Dept. Surgery, Fac. Vet. Med., Omar El-Mokhtar Univ., Libya . 

  3. Dept. Surgery, Anesthesiology and Radiology,  Fac. Vet. Med. Benha Univ., Egypt. 

 

ABSTRACT 
The present study aimed to describe the normal radiographic 

anatomy of the healthy African Brush-tailed Porcupine appendicular 

skeleton to fill a gap in the field of comparative anatomy and to establish 

an anatomical basis for diagnosis of skeletal diseases and surgical 

interference of the limbs of this important zoo-animal. Four (two male 

and two females) free-living porcupines (Atherurus africanus) from the El-

Jabal Alakhdar region of Libya were selected for this study. Lateral, 

craniocaudal and caudocranial radiographs from the thoracic and pelvic 

limbs were obtained. The important anatomic structures of the 

appendicular skeleton were revealed, seen clearly and labeled in two 

corresponding photographs of radiograph and bones of porcupine limbs. 

The various boney structures of the limbs were recorded. The radiograph 

pictures from these porcupines were compared with the normal canine 

and feline skeletal radiographic anatomy.  

 

INTRODUCTION 
African Brush-tailed Porcupine (Atherurus africanus) is a 

hystricomorph rodent, which lives in the forests of west and central 

Africa, it is a favorite source of meat for rural population, and its price 

is often high in comparison with that of other domestic animals
1
. 

Radiographic examination is a method that can play an important role 

in the diagnosis of a wide variety of skeletal diseases. 

The macroanatomical study of domestic animals skeletons
2
, 

porcupine
3
 and hedgehog

4
 had been reported. Radiographic anatomy 

of the appendicular skeleton is performed increasingly in many 

animals
5, 6

 such as dogs, cats
7,8

  and hedgehog
9
, but to our knowledge 

there is no any earlier study has been reported on the normal 

radiographic anatomy of the appendicular skeleton of African Brush-

tailed Porcupine (Atherurus africanus). 

The aim of this study was to provide an atlas of the normal 

radiographic anatomy of the bones of the porcupine limbs which might 

be necessary to describe any abnormalities that may be present.  
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MATERIAL AND METHODS 
           The present study was carried on four healthy adult free-living 

porcupines (Atherurus africanus, Fig.1) (two males, two females) from the El-

jabal Alakhdar region of Libya. The porcupines were anesthetized by injecting 

(35 mg/kg ketamine + 5 mg/kg xylazine IM). Lateral, craniocaudal and 

caudocranial x-ray radiographs from the thoracic and pelvic limbs were 

obtained. The radiographic films were stored digitally. After radiographic 

images were obtained, the porcupines were slaughtered and subjected to 

boiling method of skeleton preparation techniques to correspond with the 

radiographic images.  The radiographic images were labeled by comparison 

with the boney skeleton. The nomenclature was adopted according to the 

Nomina Anatomica Veterinaria
11

. Some structures present in the bones could 

not see on the corresponding radiographic images. Some Radiographic images 

artifacts were noted. 

 

 

 
Fig.1: A photograph of African Brush-tailed Porcupine (Atherurus africanus). 
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RESULTS 
The results of the present study consisted of eleven 

radiographic images and eleven boney images. The important 

anatomic structures of the appendiclar skeleton were revealed, seen 

clearly and labeled in two corresponding photographs of radiograph 

and bones of porcupine limbs. The various boney structures of the 

limbs were recorded.  

The thoracic limb radiographs revealed that, the scapula had a 

long acromion process reaching the level of the glenoid cavity (Fig. 

2,3 A&B). The spine of the scapula divided the lateral surface into 

supraspinous and infraspinous fossae by ratio 2:1 (Fig. 2, 3. 4, 5 

A&B). 

The clavicle was observed as a complete bone connected to 

the scapula and manubrium of the sternum (Fig. 4 A&B).  

The radial and olecranon fossae of the humerus 

communicated with each other through an oval supratrochlear foramen 

(Fig. 6 A&B). 

The ulna was longer and larger than the radius and separated 

from it by interossous space (Fig. 6 A&B). 

There were seven carpal bones, three in the proximal row and 

four in the distal rows, the radial and intermediate bones fused in on 

bone. There were five metacarpal bones and five digits in the thoracic 

limb. Each digit had three phalanges except the first one which had 

two phalanges only (Fig.7 A&B). 

The pelvic limb radiographs revealed that, the wing of the 

ilium was long and its gluteal surface was less concave. In the lateral 

view, the pubis and ischium are relatively small (Fig. 8, 9 A&B).  

The highest point of the greater trochanter of the femur lied at 

the same level of the head (Fig. 10 A&B). 

The fibula was separated from the tibia by long interossous 

space (Fig. 11 A&B). 

There were seven tarsal bones arranged in three rows, 

Calcaneus and Talus in the proximal row, Central tarsal bone in the 

middle row and First tarsal bone, Second, Third and Fourth tarsal 

bones in the distal row. There were five metacarpal bones and five 

digits in the pelvic limb each digit had three phalanges except the first 

digit which had two phalanges only (Fig. 12 A&B). 
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Fig.2: Lateromedial radiographic image (A) and boney representation (B) of 

the right forelimb.   1. Scapula.  2. Humerus. 3. Radius. 4. Ulna. 5. 

Carpal bones. 6.  Metacarpal bones. 7. Digits.          a. Acromion 

process. b. Deltoid tuberosity of the humerus.       c. Olecranon 

tuberosity. d. Interosseus spaces. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig.3: Dorsolateral radiographic image (A) and boney representation (B) of the 

left scapula. 1. Spine of scapula. 2. Acromion process. 3. 

Supraglenoid tuberosity. 4. Supraspinous fossa.     5. Infraspinous 

fossa. 6. Neck. 7. Cranial border. 8. Caudal border. 9. Dorsal border. 

10. Cranial angle. 11. Caudal angle. 12. 4th thoracic vertebra. 
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Fig.4: Dorsolateral radiographic image (A) and boney representation (B)   of 

the right shoulder joint.  

1. Clavicale.  2. Spine of scapula. 3. Supraspinous fossa. 4. Infraspinous 

fossa. 5. Acromion process. 6. Head of the humerus. 7. Neck of the 

humerus. 8. Frist rib. 9. Manubrium of the sternum. 10.  4th thoracic 

vertebra. 11. Costal cartilage of 5th rib.  

 
 

 

 

 

 

 

 

 

 

 

 

 
Fig.5: Caudolateral radiographic image (A) and boney representation (B) of the 

left shoulder joint (complete flexion). 

           1. Scapula.  2. Humerus.  3. Neck of the scapula.  4. Head of the 

humerus.  
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Fig6: Lateromedial radiographic image (A) and boney representation (B) of the 

right elbow joint. 1. Humerus. 2. Ulna. 3. Radius.      4. Supratrochlear 

foramen 5. Crest of the humerus. 6. Sulcus m.brachialis.7. 

Olecranon.8.Olecranon tuberosity.9. Interosseus space. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
Fig.7: Dorsopalmar radiographic image (A) and boney representation (B) of the 

right manus. a. Distal epiphysis of radius. b. Distal epiphysis of ulna. c. 

Proximal row of carpal bones. d. Distal row of carpal bones. e. 

Radiocarpal joint. f. intercarpal joint. g. Carpometacarpal joint. h. 

Metacarpophalangeal joint (Fetlock joint). i. Proximal interphalangeal 

joint (Pastern joint). j. Distal interphalangeal joint (Coffin joint) 1. 

Intermedioradial carpal bone. 2. Ulnar carpal bone. 3. First carpal 

bone. 4. Second carpal bone. 5. Third carpal bone. 6. Fourth carpal 

bone. I-V Metacarpal bones. 7. Proximal phalanx of digit III. 8. Middle 

phalanx of digit III.  9. Distal phalanx of digit III. 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

164 

 

 
Fig.8: Ventrodorsal radiographic image (A) and boney representation (B) of the 

pelvis. 1. Last (6th) lumbar vertebra. 2. Sacrum.  3. Ilium. 4. First 

caudal vertebra. 5. Pubis. 6. Ischium.  7. Obturator foramen. 8. Ischial 

arch. 9. Pectin of pubis. 10. Acetabulum. 11. Head of femur. 12. Neck 

of femur. 13. Greater trochanter. 14. Lesser trochanter of femur.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.9: Lateromedial radiographic image (A) and boney representation (B) of 

the right hip joint.  

1. Acetebulum.  2. Head of the femur.  3. Neck of the femur. 4. 

Ischium.  
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Fig.10: Mediolateral radiographic image (A) and boney representation (B) of 

the left femur.  

 1. Head of the femur.  2. Neck of the femur. 3. Greater trochanter of femur. 4. 

Body of the femur. 5. Trochlea of femur. 6. Medial condyle of femur. 

7. Patella. a. Ilium. b. Ischium. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.11: Mediolateral radiographic image (A) and boney representation (B) of 

the left tibia.  

1. Proximal epiphysis of tibia. 2. Medial condyle of the tibia. 3. 

Body of the tabia. 4. Distal epiphysis of tibia. 5. Fibula. 6. 

Spatium between tibia and fibula. 
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Fig.12: Plantarodorsal radiographic image (A) and boney representation (B) of 

the left pes. 

1. Calcaneus. 2. Talus. 3. Central tarsal bone. 4. First tarsal bone. 5. 

Second tarsal bone. 6. Third tarsal bone. 7. Fourth tarsal bone. I-V.  

Metatarsal bones. 8. Proximal phalanx of digit III. 9. Middle 

phalanx of digit III.  10. Distal phalanx of digit III. 

 

 

DISCUSSION 
This article presents the first series of labeled radiographical 

images of African Bruch-tailed porcupine and allow for visualization 

of the normal structure of the porcupine apendicular skeleton from 

macroscopic and radiological images. 

The present investigation had revealed both similarities and 

differences between the African Bruch-tailed porcupine apendicular 

skeleton and dog and cat 
(7, 8) 

and hedgehog 
9
. 

Radiological images of the African Bruch-tailed porcupine 

provide complete details of the anatomical structure of the 

appendicular skeleton and correlates well with corresponding boney 

specimens.  

The radiological images could be useful in studies of the 

abnormalities and lesions of the appendicular skeleton of the African 

Bruch-tailed porcupine
5
. 

The tarsal bones, carpal bones and digits are similar in the 

number to that of the dog 
11

.  
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In conclusions as demonstrated in the this study, labeled 

radiological images of the normal African Bruch-tailed porcupine 

appendicular skeleton provides excellent visualization of many 

anatomic structures of the appendicular skeleton and establish an 

anatomical basis for diagnosis of skeletal diseases and surgical 

interference of the limbs of the African Bruch-tailed porcupine which 

is an important zoo-animal and valuable favorite source of meat for 

rural population. 
 

 

REFERENCES 
1. Jori, F., Lopez-Bejar, M. and Houben, P. 1998. The biology and 

use of the African bruch-taild porcupine (Atherurus africanus, 

Gray, 1842) as a food animal. A review. Biodiversity and 

conservation. 7, 1417-1426. 

2. Nickel, R., A. Schummer, E. Seiferle, H. Wilkens, K. H. Wille, and 

J. Frewine. 1986. The locomotor system of the domestic mammals. 

In: Nickel, R., A. Schummer, and E. Seiferle (Eds.). The Anatomy 

of the Domestic Animals. Verlag Paul Parey, Berlin-Hamburg, 

Germany. Pp. 62–65.  

3. Yilmaz, S., G. Dync, and A. Aydin. 1999. Macro-anatomical 

investigations on the skeletons of porcupine (Hystrixcristata). II. 

Ossa membri pelvini. Turk. J. Vet. Anim. Sci 23:297–300.  

4. Ozkan, Z. E. 2002. Macro-anatomical investigations on the 

skeletons of hedgehog (Erinaceus europaeus L.). II. Ossa membri 

pelvini. Veterinarski Arhiv 72:213–220.  

5. Thrall, D. E. 2002. Textbook of Veterinary Diagnostic Radiology, 

4th ed. W. B. Saunders Co., Philadelphia, Pennsylvania.  

6. Saunders, J. T. and S. M. Manton. 1969. A Manual of Practical 

Vertebrate Morphology, 4th ed. Oxford Univ. Press, London, 

England.  

7. Ruberte, J. and J. Sautet. 1996. Atlas de Anatomia del Perro y del 

Gato, Volum 2, Torax y Miembro Toracico. Universitat Autonoma 

de Barcelona. Impreso en Espana. 

8. Ruberte, J. and J. Sautet. 1998. Atlas de Anatomia del Perro y del 

Gato, Volum 3, Abdomen, Pelvis y Miembro Pelviano. Universitat 

Autonoma de Barcelona. Impreso en Espana. 

9. Hashemi M., Javadi S., Hadian M., Pourreza B., and Behfar M. 

2009. Radiological Investigations of the Hedgehog (Erinaceus 

concolor) Appendicular Skeleton Journal of Zoo and Wildlife 

Medicine 40(1):1-7.  



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

168 

 

10. Nomina Anatomica Veterinaria (NAV). Published by international 

committee on Veterinary Gross Anatomical Nomenclature of the 

World Association of Veterinary Anatomists. Zurich and Ithaca, 

New York. 2005. 

11. Schaller, O. Illustrated Veterinary Anatomical Nomenclature. 

Stuttgart: Enke Verlag. 1992. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

Benha Vet. Med. J., Vol. 21, No.2, Dec. 2010 

 

169 

 

 الملخص العربي
 فحص شعبعٍ نههُكم انطزفٍ نهشُهى األفزَقٍ

أَىر عجس انفزبح انشبفعٍ
1

َى،   انًهسٌ يحًس إكز
2

عبغف طُس احًس عجس انجهُم، 
3

 
   

 

.ٍصش -اىزششٝؼ ٗاألعْخ ثنيٞخ اىطت اىجٞطشٛ عبٍؼخ ثْٖب قغٌ .1    

.ىٞجٞب –قغٌ اىغشاؽخ ثنيٞخ اىطت اىجٞطشٛ عبٍؼخ ػَش اىَخزبس  .2    

                .           ٍصش –قغٌ اىغشاؽخ ٗاىزخذٝش ٗاالشؼخ ثنيٞخ اىطت اىجٞطشٙ عبٍؼخ ثْٖب . 3             
                   

ىيٖٞنو  اىغْٞٞخ رٖذف ٕزٓ اىذساعخ إىٜ ٗصف اىزششٝؼ ثبألشؼخ               

ىغذ فغ٘ح فٜ ٍغبه اىزششٝؼ اىَقبسُ ٗىجْبء أعبط رششٝؾٜ  اىطشفٜ ىيشٌٖٞ األفشٝقٜ

. ىزشخٞص أٍشاض األغشاف ٗاىزذخو اىغشاؽٜ األٍضو فٖٞب فٜ ٕزا اىؾٞ٘اُ اىٖبً

عَؼذ ، غجٞؼٞخ عشٝشٝبً ( رمشِٝ ٗأّضِٞٞ ) اعزؼَيذ ىٖزٓ اىذساعخ أسثؼخ شٞبٌٕ ثشٝخ 

 .ٍِ ٍْطقخ اىغجو األخعش ثيٞجٞب 

ٍِ اىطشف  ٗأٍبٍٞبً خيفٞبً ٗخيفٞبً أٍبٍٞبً ىنوأّغٞبً رٌ اىفؾص ثبألشؼخ ٗؽشٞبً  

رٌ ر٘ظٞؼ اىزشامٞت اىزششٝؾٞخ اىٖبٍخ ٗرٌ ٗظغ .  اىصذسٛ ٗاىطشف اىؾ٘ظٜ 

رٌ ٍقبسّخ . ىجٞبّبد ػيٖٞب فٜ ص٘سرِٞ ٍزطبثقزِٞ ىنو ٍِ ص٘س األشؼخ ٗص٘س اىؼظبًا

 .ص٘س األشؼخ اىزششٝؾٞخ ىيشٌٖٞ ٍغ ٍضٞالرٖب فٜ اىنالة ٗاىقطػ

 

 
 

 


